





SEBAY Ww 


Welding Engineer 


Edited by L. B. Mackenzie 




















$3.00 per year in U: Ss. Reg. U. S. Pat. Office $4.00 per year abroad 
Vol. 8 608 S. Dearborn St. JANUARY, 1923 Chicago, Il. No. | 
| 





ANYTHING »» EVERYTHING 


FOR OXY ACETYLENE WELDING 4nd CUTTING 














Airco-D-B No, 1A Oxygraph for cutting 
steel plates and forging to any shape 


Thousands of problems of production have been met 
by oxyacetylene hand torches. As many more are 
being met by mechanical welding and cutting equip- 
ment. Airco engineers will gladly point the way. 


ATR REDUCTION SALES COMPANY 


Manufacturer of Airco Oxygen—Airco Acetylene—Airco-Davis-Bournonville Weld- 
ing und Cutting Apparatus and Supplies, Acetylene Generators, and Spe- 
cially Designed Machines for Automatic Welding and Cutting— 
Nitrogen, Argon and other Airco Atmospheric Gas Products 


Controls the manufacture and sale of National Carbide 


Home Office: 342 Madison Avenue, New York, N. Y. 
Airco District Offices, Plants and Distributing Stations convenienily located throughout the country. 
Air Reduction Sales Co. maintains its own Apparatus Repair Shop in each Airco District Office city. 
“Airco Oxygen and Acetylene Service is Good Service.” 


REGO 








Published Monthly by the Welding Enginéer Publishing Co. Entered as Second Class Matter Jan, 20, 1916, at the Post Office at Chicago, Ill., Under 
the Act of March™3, 1879. 








January, 1923 





Are you still in the age 
of bolts and rivets? 





You are, if you are using Oxweld, the world’s largest 
them to join your tank edges, makers of Oxy-acetylene 
pipe ends and plates. welding and cutting equip- 





Modern industrial pro- ment, with its great organiza- 
cesses demand improved tion of engineers and metal- 
methods and Oxwelding lurgists, stands ready to aid 
provides them. with practical engineering ad- 

In the upkeep of machinery vice, without cost, no matter 
Oxwelding is also indispen- what methods or equipment 
sable, remaking worn and _ you are using. 
broken parts at a nominal 
expense and with scarcely no 
lost motion. In salvaging old 
parts and in effecting quick 
repairs, it is saving industry 
a mighty toll. Oxweld Resident Engineers, 

The same Oxweld outfit stationed in more than fifty 
with slight adjustment, welds important cities, are ready to 
metals or cuts them. work with you. 










Our vast experience is at your 
service—let us study your 
problems and point out Oxweld 
short-cuts to economy. 















OXWELD ACETYLENE COMPANY 
Newark, N. J. Chicago San Francisco 
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World’s Largest Manufacturers of Welding and Cutting Equipment 




































January, 1923 THE WELDING ENGINEER 3 


ROX, 
CUTTING os 


o MARK REGISTERED fl 



































Ss 
































APPARATUS AND SUPPLIES 








21311 EAST 52 ST. 597 BEAUFAIT ST. 
LOS ANGELES, CAL. DETROIT, MICH. 
1ISS THIR.D ST. 29920 FIRST AVE.,SO. 
OAKLAND, CAL. SEATTLE, WASH. 

362 PEIRPONT AVE. S030 HURON ST. 

SALT LAKE CITY, UTAH DENVER, COLO. 





REPRESENTATIVES THROUGHOUT 
| THE UNITED STATES 
! CANADA AND MEXICO 
































THE MODERN TORCH 
BEARER CARRIES A 


























ACETYLENE GENERATORS 


Air Reduction Sales Co. 
Bastian-Blessing Co. 
Carbic Mfg. Co. 
Davis-Bournonville Co. 
Imperial Brass Mfg. C 
Metals Welding Co. 
Modern Engineering Co. 
Oxweld Acetylene Co. 
Purox Co. 
Smith's inventions, Inc. 
superior Oxy-Acetylene Machine Ce. 
United States Welding Co. 


ALUMINUM FILL RODS 
Alr Reduction es Co. 
Bierman-Everett Foundry Co. 
Burdett Oxygen Co. 

Carbic Mfg. Co. 
Wm. Cramp & Sons 
Davis-Bournonville Co. 
Electric Arc Cutting & Welding Co. 
Iron City Foundry Co. 
Davis-Bournonville Co 
The Im Fa Mfg. Co. 

0. 


Imperial Brass Co. 
Modern yr ee ie 
Oxweld Acetylene 
} ate Co. 
Perior mt Ae g Re Mach. Ce 
Torchweld ere 
United States siding & Co. 


ACUMINUM FLUX 
Air Reduction Sales Co. 
Bierman-Everett Foundry Co. 
Burdett “xygen 
Carbic Mfg. Co. 

Davis-Bournonville Co. 
Brass 


Purox Co. 
Superior -Acetylene Machine Co 
Torchweld t Co. 


Untted States ‘Welding Coa 


ALUMINUM SOLDER 
Alr Reduction ~w fo 
Rurdett Oxveen Co 
Liberty Welding Co. 
Purox Co. 

Metals Welding Co. 


NNEALING FURNACES 
Ruffalo Dental Mfg. Co 
General Electric Co. 
4 PRONE (Aaheaton) 
Chicago Bye Shield Co 
Flect Are Cutting & Welding Co. 
Purox Co. 


ARBESTHS GLOVES 
Alr Reduction Sales Co. 
Burdet 


Purox 
Universal Oxygen Co. 
ASBESTOS SHEET PAPER 
PE — hy hee 
avecn Co. 
et . Co. 
By Brass Mfg. Co. 
Ball lccuntain Co. 
Oxy-. lene Machina Ce. 
U Welding Co. ° 


anaes AND BRONZF FLUX 
Seve -Everett Foundry Co. 
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Buyers’ Index 

Readers of Ghe Welding Engineer will find this index to contain the 
most accurate information obtainable relating to welding apparatus and . 
supplies. Che advertising section includes the principal manufactur ers . 
of the Chaited States. 
2 | 


Rochester 
Welding 
Works 


We not only do welding, 
but supervise the design 
and installation of oxy- 
acetylene welding plants; 
report on welding ma- 
terial and methods; make 
tests on welding appa- 
ratus for efficiency and 
economy. 


Nine years’ experience. 


Rochester Welding W orks 
349 Orchard St., Rochester, N.Y. 











Burdett 

Carbic Mfg. 

Hauck Mfg. Co 

Davis-Bournonville Co. 

The Imperial Brass Mfg. ©o. 

. Modern ering hey | Co. 
United States Welding Co. 

Hh an Acetylene Co. 

Pu 

Smith’s Inventions. Inc. 
snperior Oxv-Acetylene Machine oe. 
Torchweld Bquipment Co. 
Universal Oxygen Co. 

BRASS SPELTER WIRE 
Air Reduction Sales Co 
Bierman-Everett Foundry Co. 


Davis-Bournonville Co. 
Purox 


f 
eevee Oxygen Co. 
Torchweld Equipment Co 
BRAZING OUTFITS 
Bastian- Co. 
one p A De. 
Da Bournonville Co. 
Harris Calorific Co. 


Imperial Brass Mfg. Co. 


Purox Co. 

Smith’s Inventions, Inc. 

Superior Oxv-Acetylene Machine Co 

Torchweld it Co. 
ACETYLENE (Compressed in Cylinders) 

Air Reduction Sales Co 

Commercial Acetylene “Supply Co. 

Prest-O-Lite Co. 
oo Ropes 

Slevsem Everett Found Cc 

- ry Co. 

Carbic Mfg. Co. 

Central Steel & Wire Co. 

Wm. Cramp & Sons 





Davis-Bournonville Co. 

Electric Arc Cutting & Welding Co. 
Burdett Oxygen Co. 

Hauck Mfg. Co. 

Davis-Bournonville Co. 

The Imperial Brass Mfg. Co. 
Modern Engineering Co. 

Oxweld Acetylene Co. 

Purox Co. 

Superior Ox ene Machine Ce 
Torchweld uipmen a 

United States Welding Co 

Universal Oxygen Co 


ee PORTABLE ELECTRIC 
. A. Strand & Co. 





Wodack Electric Tool Corporation 


CABLE (For Leads) 
Electric Arc Cutting & Welding Co. 
General Electric Co. 
Metals Welding Co. 
Quasi-Arc Weldtrode Co. 
Transportation Engineering Corp. 
Wilson Welder & Metals Co. 
CARBIDE (Calcium) 


Air Reduction Sales Co. 
American Carbolite Sales Co. 
Carbic Mfg. Co. 

Gas Tank Recharging Co. 
Shawinigan Products Corp. 
Standard Carbide Sales Co. 
Union Carbide Sales Co. 


CARBIDE ( in Cakes) 
Carbic Fay sere 


CARBON (Blocks, Paste. Etc.) 
Air Reduction Sales Co. 
Nationa! Carbon Co. 
U. 8S. Welding Co. 
Electric Arc Cutting & Welding Co. 


CARBON REMOVING TORCHES 
See “Torches” 


CAST IRON FILLER RODS AND FLUX 
Air Reduction Sales Co. 
Burdett Oxygen Co. 
Bierman-Everett Fdy. Co. 
Carbic Mfg. Co. 
Central Steel & Wire Co. 
Chicago Steel & Wire Co. 
Wm. Cramp & Sons 
Davis-Bournonville Co. 


or eee 


CT as cm 6. x 


B. Dieden Co. 

Electric Are P nie as & Cutting Co. 
tiauck Mfg. 

International Soins 

Modern Engineering C 

The Imperial Brass Mfg. Co 
Oxweld Acetylene Co. 

Purox Co. 


Imperial Brass Mfg. Co. 


John A. Roebling’s Sons Co. 
Smith’s Inventions, Inc. 


Superior -Acetylene Machine ‘'o 
Torchweld uipment Co. 


Transportation ar mg Sopa Corp. 
United States Welding Co 


FLUX 
Air Reduction Sales “o 
Bierman-Everett Foundry Co. 
Carbic Mfg. Co. 
Davis-Bournonville Co. 
Purox Co. 
Imperial Brass Mfg. Co. 
CUTTING RODS (Elec. Arc) 
Electric Arc Cutting & Welding Co. 
CYLINDERS 
Wm. Wharton, Jr., & Co. 
RILLS, peneeaes ELECTRIC 
N. E. Strand & Co. 
_ Wodack Electric Tool Corporation 
ELECTRIC ARC WELDING OUTFIT#® 
ee Are vues & Cutting Co. 


Co. 
enue ee ite. On. 
Wilson Welder & Metals Co. 


- Y 
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A dependable weld is the result of efficient apparatus, 
competent welders and pure welding metal. 


Page-Armco Electrodes fully meet the last require- 
ment. 


OSeFEET 


They are made of the purest iron known commer- 


cially (99.84% iron). 


uy 


Sf ASST 


SPS 


They conform to the American Welding Society 
Specifications for Electrodes, Grade E-No. 1-A. 


Blue tag—ends of rods colored blue. 


Ti ete eo tadee Me ae 


PAGE STEEL AND WIRE COMPANY 
BRIDGEPORT, CONN. 
Chicago New York aaner ues. Ore. San Francisco 
G yy " ot Iron and (Sonal Anatyas, Staal and Railway R of 
WIRE—Plain and alvan in — 
elephone. -A ire Link Protection for industrial 
pon and Leidhdos Welding Wire oe Lawns, Schools, Estates end Vostery "Partitions, 





Se ee eee 
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ELECTRODE HOLDERS 
Electric Arc Welding & Cutting Co. 
General Electric Co. 
Quasi-Are Weldtrode Co. 
Transportation En = Corp. 
Wilson Welder & tals \° 
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HOSE (Oxygen and Acctylene' 
Air mn Sales Co. 
Burdett Oxygen Co. 

Buffalo Dental! Mfg. Co. 
Carbic Mfg. Co. 
Davis-Bournonville Co. 


ELECTROLYTIC OXYUKN AND HYDROGEN International Oxygen &. 
ERATIN UIPMENT perial Brass Mfg 
Burd =o K-G Welding & Cuiting Co. 


Burdett Oxygen Co. 
International Oxygen Co. 
Universal Oxygen Co. 
FILLER RODS (Swedish iron) 
Air Reduction Sales Co. 
Bierman-Everett Fdy. Co. 
Dore 
Carbic ‘gs. Co 
Central Steel & Wire Co. 
Chicago Steel & — Co. 
Wm. Cramp & Son 
Electric Arc Cutting & Welding Ce 
Davis-Bournoanvilie Co. 
Hauck Mfg. Co. 
Modern Engineering Co. 
The Imperial Brass Mtg. Co 
ony ge Co. 
urox Co. 
1 Steel & Wire Co. 
Superior Oxy-Acetylene Machine Co. 
Transportation Engineering Corp. 


FILLER RODS (Tobin Bronze) 
Air Reduction Sales Co 
Bierman-Everett Foundry Co. 
Burdett Oxygen Co. 

Central Steel & Wire Co. 
Bierman -Brerest Fdy. Co. 
Carbic Mfg. 
Dav a se ig Co 
International Oxygen Co. 
The Imperial Brass Mfg. Co 
Modern Engineering Co. 
oawett. Acetylene Co. 
Purox Co. 

& Wire Co. 

Bee oe Gae-naverians Machine Ce 
Torchweld Equipment Co. 
United States Welding Co. 

FILLER RODS (Vanadium Steel) 
aw pe gy “eo Co. 
Burdett 
Bierman-Everett Fay. Co. 
Carbic Mfg. Co. 

Central Steel & Wire Co. 
Universal Oxygen Co. 

Wm, Cramp & Sons 

Davis- Boumeavilie Co. 
Hauck Mfg. Co. 
International Oxygen Co. 
The Imperial Brass Mfg. Co 
Modern Engineering Co. 
Purox Co. 

sxweid ga Co. 
Reid-Avery 

Torehweld) Bau it: ty Cer 
éu or -Acety 

United States Welding Co. 


®IREPROOF PLASTIC 
National Carbon Co. 
U. 8S. Welding Co. 

FLUE WELDERS (Electric) 
General Electric Co. 


UXES 

Air Reduction Sales Co 

Bierman-Everett Foundry Co. 

Carbic Mfg. Co. 

Davis-Bournonville Co. 

Imperial Brass Mfg. Co. 

Modern Engineering Cv. 

Purox Co. 

Smith's Inventiens, Inc. 
FURNACES ( 


Hauck Mfg. Co. 
GAS BURNERS aetna 
Air Reduction Sales Co 
Davis-Bournonville Co. 
Purox 
Superior Oxy-Acetyione Machine Ce 
niversal Oxveen (no. 
Byte = Acetylene Co. 
GANGES 
U S. Gauge Co. 
GENERATORS (Oxygen or Hydrogen) 
Burdett Oxygen Co. 
International’ O: Oxygen Co. 
GLOVES (Welders Ashestes) 
Air Reduction a Co. 
Burdett Oxygen Co. 
Carbic Mfg. Co. 
Chicago Eye Shield Co. 
Davis-Bournonvilie Co 
Plectric Are Cutting & Welding Co. 
al Oxygen Co. 


In n 

Brass Mfg. Co. 

Purox Co. 

Torchweld Equipment Co. 
GOGGLES 

Air Reduction Sales Co. 


Carbic Mfg. Co. 

Chicago Eye Shield Co. 
Davie-Besroenve lle Co. 
Imperial Brass Mfg. Co. 
Modern Engineering Co. 
Purox Co. 

Quasi-Are W 


eldtrode Co. 
Transportation Engineering Cory 
GRINDERS, PORTABLE ELECTRIC 
a Co. 


N. A. 

_ Transportation Engineering Corp. 

“Wodack ye Tool Cerporatica. 
GA G FURNA 

Buffalo tal Mf. 

General Blectric Co. 

Hauck Mfg. Co. 


Oxweld Acetylene Co. 

Purox Co. 

Smith’s Inventions, Inc. 

Superior Oxy-Acetylene Machine Ce 
Torchweld uipment Co. 

United States Welding Co. 


HOSE UNIONS 
Air Reduction Sales Co. 
Bastian-B 
Carbic Mfg. 
Da a. Co. 
Hauck Mfg. ‘‘o. 
Harris Calorific Co. 
Imperial Brass Mfg. Co. 
International Oxygen Co. 
K-G Welding & Cutting Co. 
Puroz Co. 
Smith’s Inventions, Inc. 
Superior Oxy-Acetylene Machine Co. 
Torchweld Equipment Co. 


HYDROGEN 
Burdett Oxygen Co. 
ucts Association 
International Oxygen Co. 


G&YDROGEN hg my 
Burdett Oxygen Co 
International Oxygen Co. 
Universal Oxygen Co. 
a EK PREHEATING TORCHES 
oy ag Saies Co, 
Carbie Mfg. Co. 
Davis-Bournonville Co. 
Hauck Mfg. Co. 
ife imperial srass Mfg. Co. 
Impe Brass Mfg. Co. 
Modern Engineering Co. 
VUxWweild Acetyiense Uv. 
Purox Co, 
Smitn’s inventions, Inc, 
Superior Oxy-Acetylene Machine Co. 


Buffaio Ventai Mfg Co. 
Davis-Bournonville Co. 

Harris Calorific Co. 

rederal Brass Works. 

The Imperial Brass Mfg. Co. 

K-G Welding & Cutting Co. 


x 
Smitn’s inventions, Inc. 
superior Uxy-Acetylene Machine Ce. 
Torchweld Equipment Co. 
NITROGEN 


Air Reduction Sales Co 
American Oxygen Machinery Corp. 
Co. 


Uxweld Acetylene Lo. 
Purox 
Superior Oxy-Acetylene Machine Co. 

OXY-ACETYLENE CUTTING MACHIN&KS 
Davis- Bournonvilie Co. 

American Oxygen Machinery Corp. 
Air Reduction Sales Co. 

OXYGEN (Compressed in Cylinders) 
American Oxygen Machinery Corp. 
Alr Keduciion saies Co. . 

Burdett Oxygen Co. 
Gas Products Ass’n. 


international Oxygen Co. 
The Linde Air Products Co. 
Purox Co. 

swikt & Co. 


AND HYDROGEN GENERATING 
Burdett Oxygen Co. 
International Oxygen Co. 


(Liquefaction) 
American Oxygen Machinery Corp. 
M. Kelth Dunnam 
PREHEATING FURNACES 
Dental Mfg. Co. 


Buffaio 
clauck Mfg. Co. 
Mfg. Co. 


M Engineering Co. 
Superior Oxy-Acetyitene Machine Co. 


The Imperia! Mfg. Co 
Modern Engineering Co. 
Purox Co. 
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Davis-Bournonvitie Co. 

Federal Brass Works 

Harris Sateen Co. 

Hauck Mfg. 

International y ee Co. 

The imperial Brass Mfg. Co 

K-G Welding & Cutting Co. 

Modern Engineering Co. 

Oxweld Acetylene Co. 

Purox Co. 

Smith’s inventions, Inc. 

Superior Oxy~-Acetyiene Machine ‘'o 

Torchweild ufpment Co. 

‘nited States Welding Co 
BUFFERS, PORTABLE ELECTRIC 

N. A. Strand & Co, 

Wodack Electric Tool Corporation 


REGULATING VALVES (Hydregen) 
The Bastian-Blessing Co. 
Burdett Oxygen Co. 
Federal Brass Works 
Harris Calorific Co. 
International Oxygen Co. 
The Imperial Brass Mfg. Co. 
Modern Engineering Co. 
K-G Welding & Cutting Co. 
Purox Co. 
Superior Oxy-Acetylene Machine Co. 
Smith's Inventions, Inc. 
Torchweld Equipment Co. 


REGULATING VALVES (Oxygen) 

Air Reduction Sales Co. 

The Rastian-Blessing Co. 

Carbic Mfg. Co 
Davis-Bournonville Co. 

Federal Brass Works 

Harris Calorific Co. 

Imperial Brass Mfg. Co. 

Purox Co. 

Smith's Inventions, Inc. 


SAND BLAST 
Transportation Engineeriug Corp. 


SCORED CYLINDERS 
L. Lawrence & Co. 


SEAM WELDERS (Electric) 
General Electric Co. ~ 


SOLDERS 
Liberty Welding Co. 


TORCHES (Oxy-A 1 
ree en xy-Acetylene Welding and 
Air Reduction Sales Co. 
The Bastian-Blessing Co. 
Carbic 


Burdett Oxygen Co. 
Davis-Bournonvilie Co. 

Federal Brass Works 

Harris Calodrific Co. 

International Oxygen Co. 

The Imperial Brass Mfg. Co. 

K-G Welding & Cutting Co. 

Metals Welding Co. 

Modern Engineering Co. 

(xweld Acetylene Co. 

Purox Co. 

Prest-O-Lite Co. 

Smith’s Inventions, Inc. 

Superior -Acetylene Machine Co. 

Torchweld uipment Co. 

United States Welding Co. 

TORCHES (Oxy-Hydrogen élding and 
Cutting) - 
The Bastian-Blessing Co. 


Mrs H — for Welding 
an ulting. est d 
Plant in the State. — 
Southern Welding & Machine Co. 
212-14 College Street 
San Antonio, Texas 








odern 
Oxweld Senseee 


Superior Oxy-Acetylene Mac 
Smith’s Inventions, Inc. perio 
Torchweld 4 

United States =r dl Co. 


TANK NNECTIONS (Oxygen and Aces: 


Co. 
Smith's Inventions, Inc. 
Su salle Pe hg Machine Co. 
Imperial Brass Co. 
weld Equipment 


TORE D (Casctine G66 Meesene Probes 


Air Co. 
Soa ag 


Davis-Bournonville Co. 
The Imperial Brass Mfg. Co. 


* a 
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ne ad 
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UNION CARBIDE 


WORLD’S BEST QUALITY—HIGHEST. GAS YIELD 


ALWAYS PACKED IN BLUE AND GRAY DRUMS 


Large stocks of Union Carbide in 
all regular commercial sizes are car- 
ried at each of Union Carbide Sales 
Company’s Warehouses listed be- 
low. 


Requests for information and spe- 
cial correspondence should be ad- 
dressed to our New York, Chicago 
or San Francisco offices. 


Generator Sizes of Union Carbide 
Packed in 100 Pound Drums 
3% in. x2 in. (Lump) 
2 inex % in. (Egg) 
1%4in.x ¥% in. (Nut) 
% in. x 1/12 in. (Quarter) 


For Oxy-Acetylene Welding and 
Cutting Plants, Acetylene House 
Lighting Plants, Contractors’ 
Torches and Flare Lights, and nu- 
merous other pieces of Acetylene 
generating apparatus designed for 
the use of one of these sizes of Car- 
bide. 


UNION CARBIDE SALES COMPANY 


Peoples Gas Building 
Chicago, IIl. 


Carbide and Carbon Building 


30 East 42nd St. 
New York 


Balfour Building 


California and Sansome Sts., 


San Francisco, Calif. 





UNION CARBIDE SALES COMPANY’S WAREHOUSES 


Shipments Always Made On Day Orders Are Received 


ALABAMA 
Birmingham. . 12 So. 20th St. 
Commerce St. 
Washington Ave. 
— 
Phoenix 8. Central Ave. 
ankaneas 
123 S. Ninth 8t. 
1400 EB. 6th St. 


Montgomery 


--+.983 HW Rt. 
Los Angeles. 639 ‘Gibbons St. 
Oakland (See San Francisco). 
Sacramento. 
San Diego 
San Francisco Office, “Balfour Bidg. 

: California St. 
COLORADO 
Denver......Nineteenth and Wazee Sts. 
CONNECTICUT 
Hartford -412 Trumbull St. 
DISTRICT OF COLUMBIA 

Washington 
Maryland Ave. and $th St., 8. 
FLORIDA 
Jacksonville, 13 Cedar St., P. O. Box 124 
1702 Grand Central Ave. 


GEORGIA 
Atlanta Haynes and Rhodes Sts. 
P. O. Box 1594 
Savannah, Ogeéchee Canal and Brough- 
ton St. 


ILLINOIS 

Chicago 122 So. Michigan Boulevard 
DARVINNO rico vccoccccescccescecSll Oak St. 
Decatur 133 W. William 8t. 
East St. 700 Broadway 
Marion..316 8. Granite St., P. O. Box 747 
Monmouth 106 E. First Ave. 

100-110 Edmund St. 
Q y 313 Delaware St. 
Springfield... 1801 Washington St, 
Streator 501 EB. Hickory St. 





INDIANA 
Evansville 1601 Illinois St 
Fort ayne 2206 Broadway 
Indianapolis. .....601-637 Kentucky Ave. 
Terre Haute.. 714 N. Fifth Sst. 


Davenport 118 Harrison 8t. 
Des Moines Third and Elm Sts 
Dubuque 8th and Washington Sits 
Fort Central Ave. at 16th St. 
Ottumwa 207-9-11 S. Washington St. 
Sioux City..925 Fourth 8t., P. O. Box 398 
Waterloo 1209 East Fourth 8t. 


Pittsburgh 24 N. Broadway 
i Fifth St. 


Wichita Douglas and Sycamore Aves. 


P. O. Box 961 
KENTUCKY 
Beaver Creek 


Central City 306 Broad St. 
Louisville 126 E. Main St 
Middlesboro 

LOUISIANA 
New Orleans 4124 Toulouse St 
Shreveport 6156 Market St. 


Portland 11 Exchange St. 
neue | 

Baltimore E. Lombard 
Cumberland 

...18 N. George St., P. O. Box 
Salisbury. ..Mill St., Opp. Fulton Station 

MASSACHUSETTS 

Indian Orchard 
Worcester 


Detroit 5785 Greenwood Ave. 
Grand Rapids..500 Shawmut Ave., N. W. 
Hancock First Nat'l Bank Bldg. 
Iron Mountain......513 Stephenson Ave. 
Ironwood 

Jackson 518 South Water S8t. 


Muskegon 301 W. Western Ave. 
Saginaw 1830. N. Michigan Ave, 


Sault Ste. MACs cosicinsicvsseveseceee. 
MINNESOTA 

-+...834 N, First 8t. 

Chestnut St. 


Minneapolis 


MISSISSIPPI 
Vicksburg..........1312 Washington St. 


Kansas City..........1422 St. Louis Ave. 

St. Joseph ...920 South Sixth St. 

St. Louis.......(8ee East St. Louis, Il.) 
NEBRASKA 


++...-1007-9-11 Jones St. 
Union Sta. P. O. 
NEW JERSEY 
Camden.........Front and Division Sts. 
251 Ridgewood Ave. 
YORK 


° -..108 Third Ave. 

Binghamton..... .83 Prospect Ave. 

Brocklyn ..382 Metropolitan Ave. 

trecesveckeee 2S St. 

Exchange St. & R. R. Place 

a eos qguceeeesese eecces 

Jamaica. :...11 New York Ave. 

Kingston. O'Neil ‘St. Near Broadway 
uae Valle «ics ccdes ccctsentebbciacs 

Poushkecpele.. sansenbesssasceteen Ot. 

and N. Y., N. H, R. R. Tracks 

135 Hote! St. 

Watertown.. ; 438 Court 8t. 

Whitehall............... 22-28 Main St. 

ORTH CAROLINA 
Charlotte 


ae & & P. én. RiP, P. Oo. Box 


Raleigh .... 
.204 W. ar St., P. O. Box 149 
Wilmington 
, Castle Queen and Surry Sts. 
Wilson..700 Goldsboro 8t., P. O. Box 272 
NORTH DAKOTA 
Fargo Fifth St. and Second Ave. N. 


10 
Athens Factory and Moore Sts. 
Canton 618 Mulberry Road. 8. EK. 
Cincinnati...... 67 Plum St. 
Cleveland aed 631 "Hanna Bldg. Annex 
Columbus...... 830 Dublin Ave. 
Dayton 104-114 S. Wayne Ave. 
Lima 338 East High &t 
Mansfield 40 West Third St. 
Steubenville Seventh St 
Toledo 414 8. Erie St. 
Youngstown Jones and Brittain Sts. 
Zanesville Main and 2nd Sts. 
OKLAHOMA 

McAlester. ....s+sesceeeee8 N. Main St. 
Oklahoma City 4 West Park Place 

1-11 Bouider 8t. 


Portiand.. 5th and Hoyt Sts. 
PENNSYLVANI A 
262 East End Ave. 
DuBois. ...Weber Ave. and Franklin St. 
East Greensburg..Clark and George Sts. 
1426 Chestnut St. 
Harrisburg 26 S. Tenth > 
Tohnastown. seeeneoere St. and R. & O. R.R 
Philadelphia....Second and Fishers Ave. 
Pittsburgh 
1202 Chamber of. Commerce ‘Bldg. 
Pottsville..Railroad and Sanderson Sts. 
Scranton Penn Ave. and Vine St. 
Shamokin Fifth and Walnut Sts 
Williamsport and Court Sts. 
Wilkes-Barre....150 BE. Northampton St. 
SOUTH CAROLINA 
Charleston 3 Liberty St. 


EF 
Chattanooga .312 Pound Bldg. 
Knoxville ..426 West Depot Ave. 
Memphis .671 South Main 8t. 
Nashville “105-107-109 Broadway 


TEXAS 
eer -.++++1008 Canton St. 
El Paso, First and Kansas Sta... c0es 

y,: 0. Box “103 
Houston 


.Baker and Cedar Ste. Ee }. “Box i214 
San Antonio .115 Medina St. 
‘Thivterun ‘& Mary Sts. 


‘UTAH 
Salt Lake City..108 W. Second South 8t. 
VIRGINIA 


Lynechbure 1324 Commerce 8t. 
Norfolk .317-320 Nat. pank of Com, Bldg. 
Richmond P 1709 E. Cary St. 


vee 
Bluefield 196 Roan .“% 
Charleston. Broad St. and K. & M. 

k Railroad Ave. and First St 
Fairmont . Auburn Bt. 
Huntington. ‘Seventh ‘Ave. & Eighth 8t. 
Morgantown. -178 po Bt. 
Mount Hope oO. 

Mullens +p waked — ox “s 
Wheeling 43rd and McCulloch S. 
WHHamson ... wesc cesees sees s+ DFGWer 
WASHINGTON 
Seattle........804 Railroad Ave., South 
++++++.162 So. Post St. 


Lia Croene.««»»+ +++ ame ae King B8ts. 
adison......-s+- -19 Williamson 
Milwaukee,..........+.. 120 Jefferson Hy 


UNION CARBIDE IS EASILY OBTAINABLE EVERYWHERE 
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QO CALE 
elding Rods 


Made from a distinctive wrought iron of great purity and 
possessing unique welding qualities. Furnished in different 
grades for Gas or Electric Arc Welding, in coils and cut 
to length, and in Bare Finish, Coppered or Flux Coated. 





Fall particulars, prices and samples on request. 


Manufactured by 


CHICAGO STEEL & WIRE CO. 


103rd Street & Torrence Avenue, Chicago, Ill. 





















Mauck Mfg. Co. 
International Oxygen Co. 
The Imperial Brass Mfg. Co. 
‘Yxweld Acetylene Co. 
Purox Co. 
Che Prest-O-Lite Co. 
8u or Oxy-Acetylene Machine Co. 
United States Welding Co. 
- Westinghouse Electric & Mtg. Co. 
Bu Oxygen Co. 
Davis-Bournonvilie Co 
International Oxygen Co. 
Modern -Kngineering Co. 
-O-Lite Co. 
Smith's Inventions, Inc. 
Superior Oxy-Acetylene Machine Co. 
The Imperial! Brass Mfz. Co. 
Torchweld Equipment Co. 
TRUCKS (Cylinder Carriers) 
Air Reduction Sales Co. 
The Bastian-Blessing Co. 
Burdett Oxyge 
Davis-Burnonville Co. 
The Imperial Brass Mfg. Co. 
Modern Engineering Co. 
Purox Co. 


superior Oxy-Acetylene Machine Co. 

Torchweld Equipment Co. 

United States Welding Co. 
VALVES (For Oxygen Cylinders) 

Air Reduction Sales Co. 

Burdett Mfg. Co. 


International Oxygen Co. 


WELDING APPARATUS (Electric) 
Electric Arc Welding & Cutting “o 
Genera! Blectric Co. 

Lincoln Elec. Co. 
uasi-Arc Weldtrode “o. 
estinghouse Elec. \.re (no 
Wilson Welder & Metals Co. 


WELDERS’ GLOVES 
Air Reduction Sales Co. 
Carbic Mfg. Co. 

Chiago Eve Shield ©o 
Davis-Bournonville Co. 
Electric Arc Cutting & Welding Co 
Internationa! Oxygen Co. 
Purox Co. 
The Imperial Brass Mfg. Co 

rtation Engineering Corp. 
WELDERS’ GOGGLES 

Air Reduction Sales Co. 
Burdett Oxygen Co. 
Chicago Eve Shield @- 

Davis-Bournonville Co. 
The Imperial Brass Mfz. Co 
International Oxygen Co. 
Modern Engineering Co. 
Purox Co. 
Quasi- Are Weldtrode Co. 
Transportation Engineering Corp. 

WELDERS MASKS 
Chicago Eye Shield Co. 


Electric Arc Welding and Cutting Co. 
General Electric Co. 

Torchweld Equipment Co. 
Transportation Engineering Corp. 
Wilson Welder & Metals Co 


WELDING RODS AND WIRK 


Air Reduction Sales Co. 
Electric Arc Cutting & Welding Co 
Bierman-Everett Fdy Co. 
Burdett Oxygen Co. 
Carbic Mfg. Co. 
William Cramp & Son 
Central Steel & Wire Co. 
Chicago Steel & Wire Co. 
Davis-Bournonville Co. 
The Imperial Brass Mfg. Co 
{nternational Oxygen Co. 
Managanese Steel Forge Co. 
Modern Engineering Co. 
Oxweld Acetylene Co. 
Page Steel & Wire Co 
Quasi-Arc Weldtrode Co. 
Purox Co. 
Reid-Avery Co. 
John A. Roebling’s Sons Co. 
Torchweld Equipment Co 
Transportation Engineering Corp. 
Wilson Welder & Metals Co. 
bat ay ROD HOLDERS 
WIRE AND CABLE (Asbestos Insulated) 


Central Steel & Wire Co. 
D. & W. Fuse Works, General Electric Co 


ALPHABETICAL acne 3 TO ADVERTISERS 


Air Reduction Sales Co. 
American Carbolite Sales Co.......... 
American Oxygen Machinery Corporation. . 13 
American Welding Society. bis, 6 . 49 
B 

Bastian-Blessing Co., The 

Bierman-Everett Fdy. Co 

Buffalo Dental Mfx. Co 
Burdett Mfg. Co............ 


Cc 
Ce I Coon obs CE REORAE WOM cece cecet RY 
Central Steel & Wire Co...........650085 41 
Chieao Eye Shield of Lo Pe ee 41 
Chicago Steel & Wire Co........-......46- 8 
Commercial Acetylene poe i -ctutes ts 9 
, D- & Se ee aries: Sere 12 
»D 
Davis-Bournonmville Co.........6055-5+0065 50 
E 
Blectric Arc Welding & Cutting Co........ 59 
Miveretay Gales CO~. 0. .ccscecccvesscccece 48 
F 
Federal Brass Works. ...........00se8-05- 13 
G 
Gas PROGUCts ASBD. oo. s sccccsesceeseeees- il 
Gas Tank ——— MERGERS v0.00 Cheans 10 
General Blect. fe CO... 2 oes emcee eet teeeces 33 





pe ee Ee SS He 41 
Hauck Manufacturing Co............. ce a 
I 
Imperial Brass Mfg. Co............. io ak 
International Oxygen Co............. Sian ae 
K 
K-G Welding & Cutting Co.............. 10 


Linde Air’Products Co.. 
Lincoln Blectric Co.. 
a > Ser 





M 
Manganese Steel Forge Co............+455 49 
Morey Flux & Chemical Co................ Ra 
Modern Engineering Co................+:+ 47 
DEMCIOIIME GRR CO... elec cece esc wcsceces 50 
Oxweld Acetylene o., Ph ose +-iblam wh ee 6 ae 2 
Wame Beeek Be Wile Cea ons wc ccc ct cc ove 15 
The Prest-O-Lite Co., NE es ahs wee 6 $1 
SRE, SID « Sli inn we a0 oie 0 ie wets wee owes. 3 
Quasi-Are Weldtrode Co...........---«e5. 50 
ED OB ua ee ks dete ewoevcccccccive 45 


Rochester Welding Moe te DEANE beeccceccs 4 
Roebling, John A., Sons Co............... 14 
8 
OO EO EE ee 47 
I REE REL SEE Ee 50 


Superior Oxy-Acetylene Machine Co...... 49 
Southern Welding Machine Co............ 6 
Shawinigan Products Corporation......... 12 
Smith’s Inventions, Inc................+.. 14 
Standard Carbide Sales Co., Inc....... ce ae 
Bes es ee abs weecccacsccces. 50 
a ST 5 a rr 


Torchweld Equipment Co.............. 45 
Transportation Engineering Corp...... 
z U 
ap“ Carbide Sales Co... .........--+++5- 
eee ree 
Unitea States Weld NC Balas Gas cokooes 49 
w 


Westinghouse Electric Mfg. Co....... 
Wm. Wharton, Jr., & Co., Inc.......... 
Wilson Welder & Metals Co...... ‘ 
Wodack Electric Tool Corporation..... 


‘_@ 


ee 
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When you get COMMERCIAL Acetylene 


on the job, you know that you’ve made 
the right kind of a start. 


‘‘Commercial Acetylene’’ means pure acetylene, 
and ‘‘Commercial Service’’ means prompt service. 
No matter what your gas requirements are, you 
will be interested in our free loan cylinder plan. 
Ask our nearest office to tell you all about it. 


Commercial Acetylene Supply Company 
Main Office: 80 Broadway, New York City 


542 S. Dearborn St., Chicago 


Atlanta, Ga. Boston, Mass. Bound Brook, N. J. 
East Deerfield, Mass. Los Angeles, Calif. Blue Island, III. 
San Francisco, Calif. W. Berkeley, Calif. 


Supplied in the following sized 
cylinders: 
ee as. tC. a ee fe. 


ae eS ae P 
fare ee 








sa ee A ea 
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BRAND 


CALCIUM CARBIDE 


Is made from best grade of coke and 
lime. Scientifically treated in an elec- 
tric furnace so as to produce carbide of 
excellent quality and large gas yield. 


For ACETYLENE 
GENERATORS 


Sizes Packed in 
non-return- 
3% x2 
able steel 
2x 
sh drums con- 
i473 age? 
LAx% taining 100 
Yx"2 lbs. net. 





Manufactured by 


Gas Tank Recharging Co. 


Works: Keokuk, Iowa 
General Office: - 


Distributed by 


The Metals Welding Co. 


4400 Perkins Avenue 
Cleveland, Ohio 


Milwaukee, Wis. 
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Cutting Welding 


TORCHES 


Any Length Desired 
for Any Gas Desired 


K - G Welding and Cutting Co., Inc. 


Home Office and Factory 
556 West 34th St., N. Y. City 


SALES OFFICES: 
Philadelphia, Pittsburgh, Chicago, Springfield, Mass. Norfolk 





























THE PUREST OXYGEN saves tie” 
GAS CONSUMERS MUST CONSIDER 


EFFICIENCY in cutting and welding operations 
ECONOMY in the application 
QUALITY in the finished work 


Pure Oxygen and Pure Hydrogen as produced by the /. 
O. C. System are VITAL FACTORS in such conside- 
rations. Over a score of J. O. C. System Commercial 
Plants are ready to supply your requirements from the 
following points: 


Atlanta, Ga. Indianapolis, Ind. _— Pittsburgh 
Boston Louisville, Ky. Portland, Ore. 
Buffalo Hoboken, N. J. Salt Lake City 


Chicago Kenosha, Wis. Tariffville, Conn. 
Cleveland Minneapolis. Minn. Toledo, Ohio 
College Point, N. Y. N : Toronto, Canada 


hy 4 ad hig Bo v on ewe 
El Paso, Temes Peoria, Ill. Niles, Ohio 
International Oxygen Co. 
Newark, New Jersey 
London 


New York Paris 








ee 
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OXYGEN 














PROGRESS 


Fr dag sana is measured by inven- 
tion and accomplishment, and the most 
recent progress in the art of lead burning is the 
discovery that the oxy-hydrogen flame pro- 
duces the best results. 


You should get in touch with one of the 
companies listed below for information regard- 
ing this. 


Members of the Gas Products Association 
have spent large sums of money to determine 
this fact, and you should take advantage of 
their research. They will gladly give you first 
hand information relative to the use of 





hydrogen. 
CALIFORNIA MONTANA 
California Compressed Gas Mountaineer Welders’ Sup- 
Cons —% po ope ~~ ply Co., Butte 
California ompressec as 4 . 
Co., Oakland NEBRASKA 
COLORADO The Balbach Co., Omaha 
Colorado Compressed Gas OHIO 
Co., Denver Clarke Chemical Co., Wick- 
ILLINOIS liffe 
Acme Oxygen Co., Chicago Ohio Electrolyte Oxygen 
Burdett Oxygen & Hydrogen Co., Cincinnati 
Co., Chicago OKLAHOMA 


Electrox Co., Peoria 














National Oxygen Co., Chicago 
Swift & Co., Chicago 


INDIANA 
Indiana Oxygen Co., Indian- 
apolis 
Logansport Oxygen Co., Lo- 


gansport 
IOWA 
Bettendorf Oxygen Hydrogen 
Co., Bettendorf 


KENTUCKY 
Kentucky Oxygen & Hydro- 
gen Co., Louisville 
LOUISIANA 
Louisiana Oxygen Co., Inc., 
New Orleans 
MANITOBA 
Auto-Lite Gas Co., Ltd., 
Winnipeg 
MICHIGAN 
Burdett Oxygen Co. of De- 
troit, Detroit 
Michigan Ox-Hydric Co., 
Muskegon 
National Oxygen & Ma. 
chinery Co., Detroit 


MINNESOTA 
Commercial Gas Co., Minne- 


apolis 
MISSOURI 
Kansas City Oxygen Gas Co., 
Kansas City (two plants in 
Kansas City) 
St. Louis Oxygen Co., St. 
Louis 


Burdett Oxygen Co. of Okla- 
homa, Oklahoma City 
Tulsa Oxy-Hydro Co., Tulsa 
OREGON 
Portland Oxygen & Hydro- 

gen Co., Portland 
PENNSYLVANIA 
Burdett Oxygen Co., Phila- 
deiphia (plants at Chester 
and Norristown) 
Burdett Oxygen & Hydrogen 
Co., Pittsburgh 
National Oxygen Co., Erie 
TENNESSEE 
Burdett Oxygen Co., Chat- 
tanooga 
Memphis Oxygen Co., Mem- 
phis 
TEXAS 
Burdett Oxygen Co. of Texas, 
Fort Worth 
Magnolia Gas Products Co., 
Houston 


UTAH 
Utah Compressed Gas Co., 
Salt Lake City 
WASHINGTON 
Washington Compressed Gas 
Co., Seattle 
WISCONSIN 
Universal Oxygen Co., She- 
boygan 
Wisconsin Oxygen & Hydro- 
gen Co., Kenosha 


Gas Products Association 


140 S. Dearborn Street 





CHICAGO, ILL. 
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Wear. 
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“All our gas customers 
are better satisfied today 
than ever before, because 
our cylinders are equipped 
with 


BURDETT 
STANDARD 
High Pressure Valves 


“Since we started using Burdett Standard 
valves we haven’t had any broken valves to re- 
place, nor any troubles due to stripped threads, 
because the body is made of Tobin Bronze. 


“These valves are practically indestructible. 
The heavy stem connects directly with the 
plug, so we don’t have to worry about broken 
valve stems and split plugs. 


“See that seat tip? That's monel metal, and 
‘it is held loosely in the plug, like a swivel. No 
chance for leaks to develop there. 


“If you want to make the acquaintance of 
complete valve satisfaction, write for informa- 
tion about the Burdett Standard.” 


BURDETT MANUFACTURING CO. 
309 St. Johns Ct. Chicago, IIl 
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SE A: 
Cramp’s Welding Rods 


We also furnish Welding Rods of Cast Iron, Copper 
Covered Iron and American Iron for welding steel, 
Vanadium Steel, Nickel Steel, Cast Aluminum, Drawn 
Aluminum, Soft Brass and Phosphor Bronze, also 
Steel Electric Welding Rods both flux covered and 


uncoated. 





ES. « 





? 

; Cramp’s Cast Iron Solder 

Parsons’ Manganese Bronze P ; 

for repairing Scored Cylinders and Water Jackets, 
, h ied ; 

Rolled Welding Rods—The strongest bronze welding eo som iy ean oH ! a mga by our cus 

rods made for Oxy-Acetylene Welding and High Fire 

Brazing of Malleable Iron, Brass and Bronze. The use 


+ ° 
of Parsons’ Manganese Bronze Filler Rods in brazing Cramp _ Aluminum Solder 
malleable iron results in the strongest possible weld ‘ 

A joint properly made with this solder is stronger : 
than the original casting and is preferable to a welded 
joint. 


Soenis 


or braze and insures satisfactory work. 


We furnish and will be glad to esti- 


mate on all kinds of brass and bronze 
castings. 





The William Cramp & Sons Ship & Engine Building Co., Philadelphia 


























DEAK 


: ; 7 it ought to be- 


S °" CANADIAN 


CARBIDE 
is Good Carbide k 





a oe ques eae 


























| SHAWINIGAN PRODUCTS CORPORATION Siw vox. 
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Perfected 
Air Liquefaction Plants 


of 
American Construction [hroughout 


for the production of 


OXYGEN NITROGEN 


Ask for Catalog “B” 


American Oxygen Machinery Corporation 
50 Church Street, New York City 

















it 








Federal Regulators 
Help SELL Your Torches 


100% Efficient 


Cheapest in the End 























Your 
Clean and Quick Method of a 
Brazing and Preheating sn ; 4 
» D. M. Co.’s No. 101 Gas Brazing Stand for tool , 
oms or manufacturin ee Se ees Regulators 
a s blowpipes & which a adju stabie ony. See n. 
The substantial i S tame c sise igs 
and oiaaey chiilaectiaae “illu strate “y a P ally 
heme «adr mall piece ‘of ps ng, or fo = © “Ask for 
°o t Catalog” 
built-up. fire-bri ok hocking: ey sod i type Aree A 
“B.2” to be had for the asking, tells all about it. 
FEDERAL BRASS WORKS . 
Buffalo Dental Mfg. Co. 


3100 SOUTH KEDZIE AVENUE, CHICAGO 
Buffalo, N. Y. ‘ 
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6 in 1 
for the 
price of 

one. 


SMITH’S é*) TORCH 


VERY torch user ought to investi- 
E gate this torch—he ought to know 
how it improves any welder’s efh- 
ciency, why it lasts so long, and shows 
such fine economy— 


Write for the facts—they are of great im- 
portance to welders. 


Address Dept. B 


Exclusive S mM IT Hv 3 Pash ay | and 





Manufacturers of INVENTIONS an 
INCORPORATED 
MINNEAPOLIS, MINN. 
DISTRIBUTORS 
Campbell Iron Co............................$t. Louis, Mo. 
Electric Appliance Co.............................Chicago, Ill, 
Omaha Welding Co... Omaha, Nebr. 
Q@maha Baum Iron Co...................--...... Omaha, Nebr. 
Bonniwell Calvin Iron Co... Kansas City, Mo. 
Holter Hdwe. Co....................... Spokane, Wash. 
James Supply Co... Chattanooga, Tenn. 
Williams Hdwe. Co_.................Minneapolis, Minn. 
The Moore Hdwe. & Iron Co... Denver, Colo. 
Young & Vann Supply Co............ Birmingham, Ala. 
ey Bw ERR ee SI ore = Norfolk, Va. 
Motor Mercantile Co... Salt Lake City, Utah 





Seattle Oxygen Co... fies Seattle, Wash. 
Watterhouse & Lester Co........San Francisco, Calif. 
Los Angles, Calif.; Portland, Ore. 


Motor Equipment Ce... Wichita, Kans. 
Shadbolt & Boyd Iron Co... Milwaukee, Wis. 
Tull Rubber & Supply Co. Atlanta, Ga. 





Mine & Smelter Supply Co acid Salt Lake City, Utah 
Hippee-States Co... Des Moines, Iowa 
Sioux City Iron Co... ossssovteeeneeioux City, Iowa 


Burlington, Iowa 








Roebling 
Welding Wire 


Conforming to Spec. EIB and GIA of The American Welding 
Society 


ROEBLING ELECTRODES 
Absolutely uniform in quality 


Roebling Wire Electrodes are sup- 
plied in the following standard sizes: 
\4-in.; Ye-in.; #e-in.; %-in.; de-in.; %- 
in.; gz-in., having a standard length 
of 14-in., in bundles 50 lbs. each, and 
are always available for quick ship- 
ment. Sizes other than the above 
and as large in diameter as ‘-in., 
having any length required, either 
straightened or in coils can be fur- 
nished on order. Roebling Electrodes 
give maximum penetration and maxi- 
mum strength of welds. 


ROEBLING GAS WELDING STICKS 


99.75% Pure Iron 


Roebling Wire Gas Welding Sticks are copper coated to 
distinguish them easily from Roebling Electrodes. They are 
pe in standard sizes: \%- -in.; #e-in.; %4-in.; #-in. ¥%-in. ; 
da-i da-in.; x-in.; and in ctenined SaanSe of 36 in. in 
Cuadies tee 50 Ibs. each, well protected by weatherproof 
paper or burlap. Sizes other than the above either straight- 
ened or in coils can be furnished on order. 


JOHN A. ROEBLING’S SONS CO. 


TRENTON, N. J. 


























= % 5529 Euclid 5102 Baum 
Ave. 14 ha en St. Blvd. 
Chicago, Ill. ae 
1522 Michigan “waukee, Wis. New York, N.Y. wary a 


Ave. is Martin St. 355 W.S7thSt. 116 Hyde St. 





Over 500 Licensee = -° wom Throughout the 


L. LAWRENCE & COMPANY 


Originators of Lawrence Scored Cylinder Process 
Beware of Imitators 


Home and Licensee Office: 
292 Halsey Street NEWARK, NEW JERSEY 


Repairs to Scored Cylinders by Lawrence Patented 
Process are permanent and guaranteed for the life of 
the motor. 


Shop licenses obtainable. Write for particulars and 
prices today, as someone may be ahead of you. 


Distibutors of De Luxe Light Weight Gray [ron 
Pistons, Rebco and Hi-Speed Rings and Wrist Pins. 





SERVICE PLANTS 


Buffalo, N. Y. Cleveland, Ohio sae ~ ee Pittsburgh, Pa. 




















January, 1923 THE WELDING ENGINEER 15 


THE WELDING ENCYCLOPEDIA, Second Edition, 


. is the most complete compilation of welding information 
ever published. 


No matter how much welding you do — | 
No matter what kind of welding you do — } | 
No matter what welding process you use — | 


If you weld, you need this Sook 


/ It describes in detail the theory W" 


FOR THE OXxyY- and practice of every welding 

ACETYLENE WELDER 
process. 

It tells how to weld every weld- 
able metal by each of the welding 
processes. 

It gives detailed instruc- 
tions for handling the impor- 
tant welding jobs, such as 
boiler welding, sheet metal 
welding, tank welding, 
pipe welding, etc. 

FOR THE It tells how to pre- 
ELECTRIC ARC WELDER pare parts for welding. 

It tells how to install 
and care for welding 
equipment. 

It explains the 
meaning of all words 





















and terms found in ; 388 Pages 
welding literature. 550 Ilustra- | 
It tells where to tions | 
buy all standard Leather 
makes of welding ap- Grain 
paratus and supplies. ae 
Binding 
CONTENTS 
1. Illustrated encyclopedia covering ll 7. Complete chapters on Pipe Welding, Rail i 
words, terms, and trade names used in weld- Joint Welding and Tank Welding, explaining | 
ing. procedure in detail. | 
2. Oxy-Acetylene Welding. =A lu min um, 8 Heat Treatment of Steels. 
Steel, Cast Iron, opper, rass, ronze. : Ba? 
(Full instructions for welding each of these 9. Rules and | Regulations—What can be 


welded, and what cannot be welded. Rules 


metals.) also govern the installation and operation of 
3. Electric Arc Welding.—Complete instruc- rs i sera 

tions for welding all metals, studding, cut- 10. Charts and Tables—A fund of welding 
ting, etc. information at a glance. Includes color chart 


showing colors at various temperatures, and 
color chart showing proper adjustment of 
oxy-acetylene welding flame. | 


11. Condensed Catalogs.—Up-to-date infor- 


4. Electric Resistance Welding. — Includes 
Butt Welding, Line Welding, Percussion 
Welding and Spot Welding. 





FOR THE 5. Thermit Welding.—The most complete mation about the leading makes of welding 
RESISTANCE WELDER treatise on this process ever published. apparatus and supplies. The Buyers’ Index 
; i is a convenient and reliable guide to the man 
6. Boiler Welding.—An important subject for who purchases or recommends welding ap- 
the welder to study. paratus. 
Send the Coupon 
Today BP SASVSCSPSSV ASV SSP Sse sesesSSeeBBeeBBBSSSSEeSEeUeBesesesssssesas ff 


Welding Engineer Publishing Co., 
608 S. Dearborn St., Chicago, Ill. 
Gentlemen: 

Please send me a copy of The Welding Encyclopedia, Second Edition, for | 
which find enclosed five dollars. | understand that | may keep it for five 


days for examination and if it is not satisfactory | may return it and you will 
refund the purchase price. 


Order with this cou- 
pon enclosing check or 
money order for five 
dollars. If, after keep- 
ing the book five days 
for examination, you 
are not satisfied with it, 


AEEBEEREEEEE EEE ERE SESE SE SEE GS 


you may return it at GRRE occa nts EEE dbentibtapinetinien 20-0 vans dnndiipebinncestnspascnapioslbiiab manmuiimabadetmticdatisdbismsie | 
our expense and the | 
purchase price will be atvent a 
promptly refunded. Cee ee ene nnn onecbuingeccnssdesia bunds eudabie eas | 

| 
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A Short Story Prize Contest 
for Welders 


The Welding Engineer wants good welding stories; stories which will 
be helpful to the other fellow. In order to be sure of getting the best 
stories which welders can contribute from their experience, we are put- 
ting them on a competitive basis, and are offering three prizes for the 
three best stories submitted each month, as follows: 


Ist Prize: Class C Membership in American Weld- 


ing Society. 


2nd Prize: Class D Membership in American Weld- 


ing Society. 


3rd Prize: a of Welding Encyclopedia bound 
= Ciiber, Stamped with Owner’s Name. 


CONDITIONS 


There is no restriction as to the 
length of this story, or the time in 
which the work is done. The assign- 


ment of prizes will be based on the 


value of the story as a whole to the 


‘readers of The Welding Engineer. 


Manuscript does not have to be type- 
written, and it will not be judged upon 
its literary merits. If sketches are nec- 
essary to illustrate any features of the 
work, you need not submit fin- 
ished drawings. Pencil sketches will 
serve the purpose just as well. One 
point to be kept in mind is that the 
story should be complete enough to 
enable another weldertodothesame 


job after reading it. There is no re- 
striction regarding the nature of the 
work described. It may be either pro- 
duction work or repair work. It may 
be oxy-acetylene welding, electric arc 
welding or thermit welding. The value 
of the story may consist entirely of a 
description of the method of preheating 
in the case of a repair job, or in the 
construction of a jig in the case of pro- 
duction work. The purpose of the 
contest is to bring out practical: work- 
ing instructions which will enable the 
other fellow to do a particularly diff- 
cult piece of work. 


In case manuscripts are received which are considered good 
information for our readers, but which are not quite so good as 
the stories which are winners in the prize contest, they may be 
printed in The Welding Engineer, in which case the story will 


be paid for at our regular rates. 


Mail your best welding story to 
THE WELDING ENGINEER 


608 South Dearborn Street 


CHICAGO, ILLINOIS 


NOTICE: Awards of stories receievd in December will be published in the February 1923, 
issue of The Welding Engineer. 
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“Standard Carbide gave 
me my start. I’m for it.” 


Says Smiling Dave Okay. 


I was just one of the “bunch” until I discovered 


STANDARD. Now I’m Dave Okay, foreman. 


As soon as I commenced using STANDARD CAR- 
BIDE the boss began to wonder how I got that 
way. One day he called me into his office and 
asked me the reason for my sudden success; what 
I had done to better the quality of my work and 
increase my speed. 


Then I uncorked all my enthusiasm for STAND- 
ARD and told him all about it; how it burns 
brighter and lasts longer because it is free from 
all impurities; how it is cheaper because it costs 
no more than other carbides; how I enjoy workin 

with it and why increased production plus em 
cost makes STANDARD the logical carbide for 
any job. 


Now the whole force uses STANDARD and our 
pride in our work and our boss’s pride in us keeps 
our morale so high that we just can’t be beat at 
any job, whether it is a matter of quality of work, 
speed of execution, or ultimate cost. 


niliag Lave Ofay 


EXPERT CUTTER AND WELDER 


Contractors everywhere are beginning to realize that be- 
cause STANDARD CARBIDE burns brighter and lasts 
longer, because it is packed in big blue steel moisture re- 
sisting drums and can be stored indefinitely without de- 
terioration, because it costs no more than other carbides, 
it is cheaper and therefore the right carbide for all jobs. 





Burns Brighter—Lasts Longer 
Standard Carbide Sales Co., Inc. 
Main Office 


hee 15 West 37th Set., New York 
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WELDING “TIPS” No. 1 
ary Bete 





“‘Would not be without it” 
Why bother with costly and doubtful pre- 
heating methods? 
Do it better, cheaper and faster with a 


Hauck KEROSENE Preheater. 


Write for Bulletin 127 


HAUCK MANUFACTURING CO. 
Established 1900 
122 Tenth St. 


Brooklyn, N. Y. 




















Wanamaker Coated Electrodes 
ARC WELDING 


ie ‘ret \\ 


WANA, 





Reduce your labor costs. 
Reduce your current costs. 
Reduce your electrode material costs. 


Increase your production. 
Increase the operators’ efficiency. 
Increase the quality of your welds. i 


Write for details. 


The new Tecor Specialties Bulletin describes 
the WANAMAKER COATED ELEC- 
TRODES, also a complete line of welding ac- 
cessories. 


Write for it today. 


Transportation Engineering Corporation 
15 PARK ROW, NEW YORK CITY. 
220 SOUTH STATE ST., CHICAGO, ILL. 
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FLEXIBILITY 


, The Linde chain of distributing stations provides depend- 
able service to oxygen users in every important in- 
dustrial center. 

Each link has behind it the strength and facilities of the 
entire chain. 


THE LINDE AIR PRODUCTS COMPANY > 


isd isi, abe Gis 


| Carbide and Carbon Building, 30 East 42d St., New York City 4 
(30 plants — 56 warehouses) ; 
District Sales Offices: 4 
Atlanta Chicago Detroit Milwaukee Pittsburgh & 
Baltimore Cleveland Kansas City New York San Francisco oe | 
Boston Dallas Los Angeles Philadelphia Seattle Ps) 
Buffalo St. Louis 


Re tax 0 paage “As Pury” 





LINDE OXYGEN 


THE LARGEST PRODUCER OF OXYGEN IN THE WORLD 














An All Welded Steel Floor 


How the Hershey Chocolate 
Company Solved the Problem 
of Sanitation and Maintenance 


By H. H. Freysinger 


HE applications of the electric arc are so unlimited that the 
writer when asked what he had to suggest as a good floor 
for a milk receiving room at once said; “A welded steel floor; 
what else would you expect a welder to say?” 

The next question was, “Can it be done?” 
“Why can’t it be done?” And next came, “Just how would you 
do it?” 


T 


The reply was, 


<Girection yweld =wind—taycr—<—_—— 
Finish ith ber Sth 4th ard = Starkt st 
<= ) 
fst ‘Start 3rd 4th Sth bth 


—>—grrection f weid=tetiayes——> 
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Direction of Welding. 
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And right there is where I started to think seriously about 
why it could or could not be done. 

As the building was just in the broken ground stage, all de- 
tails had to be worked out from floor plan drawings furnished 
by the firm doing the concrete work. These plans called for a 
reinforced concrete structure with no steel beams to anchor 
the plate to and no way of aligning plates by mechanical means 
such as bolts or clamps, as is customary. 

The floor in question was the second. 
clarifying room was on the first. 


The pasteurizing and 
Anyone who knows milk 
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Method of Reniforcing 


knows that when it is good it is very good; and when it gets 
under a floor or something during warm weather it gets worse 
than bad, judging from the odors given off. 

Heretofore cement and bituminous flooring were used with 
more or less leaking and a great tendency to crack and wear 
through at the points of greatest use. Bear in mind that about 


¥ xa plate 


welded to aor 
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300,000 
cans. 


Ibs. of milk enter this room daily, mostly in 100 Ib. 
This gives some idea of the wear on a floor for this pur- 
pose. 

Sanitation is a greater problem than wear. Summed up the 
floor had to be 100 per cent waterproof and have as great a 
resistance to shock and abrasions as possible. Steel plate was 
the only material which could be depended upon to meet these 
requirements and a sand cushion on the concrete was recom- 
mended, to deaden the noise produced by moving cans. 

The plates were ordered cut 4 ft. x 10 ft. x % in. planed to a 
45 deg. bevel, with this bevel running down to a sharp or knife 
edge. On delivery it was discovered that there were very few 
straight plates in the lot, the majority having waves in them. 
The rigid method of welding was adopted, using the step back 
system in 6-in. steps, filling the V two-thirds full the first layer 
and then cleaning with a stone cutter’s pneumatic dressing tool 
for the second, which was applied in the opposite direction. 
(See Fig. 1.) By taking short steps and overlapping the sec- 
tions of the first layer with those of the second the increment 
of the stresses was distributed thruout the entire length of the 
weld. A g#b-in. electrode was used, keeping the current as low 
as was consistent with good welding. In other words, the oper- 
ator’s ability and judgment should tell him more than the meters 
on the machine, as he must have ample, but not excessive pene- 
tration with the shortest arc he can work, no “cold shuts” and 
a minimum of slag inclusions, to get the toughest weld with the 
least contraction possible on flat plate work. 

There being little chance for reinforcing on top the scheme 
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Details of Floor Construction, 


shown in Fig. 2 
case. 


was tried out and found satisfactory in this 
The edges were turned down with a flat chisel in a pneu- 
matic chipping hammer after the plate was tacked into position. 
While the weld was being made trucks loaded with sand-bags 
were placed on the plates to hold them down and prevent buck- 
ling along the line of weld. This proved very satisfactory as a 
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temporary anchor. After all plates were welded, some spots had 
a tendency to bulge and interfere with drainage. By cutting 
a counter-sunk hole in the summit of the bulge and drilling 
thru the concrete, then placing a countersunk %-in. bolt thru 
both (see fig. 3) and drawing down to place we were able to get 
a good surface on the entire job. 








Fig. 4. Bumper Rail Welded to Floor Plate. 


Fig. 3 shows cross section of the floor, illustrating how pipes 
were taken thru, drains attached, washboard welded to floor and 
bolted to walks and columns, sand cushion and anchor bolts. 

When completed we had a flat bottom tank 0 ft. 12 in. deep, 
64 ft. 0 in. long and 29 ft. 0 in. wide with a 12 ft. 0 in. by 13 ft.. 
0 in. wing at the one corner. All door frames were of steel, 
with washboard and floor plate welded to them. The total 
length of weld was approximately 875 linear ft. and to date 
there is no sign of a leak anywhere. No attempt was made at 
speed in welding on account of having a peculiar sort of job 
and not being able to get any data at that time (March, 1920), on 
flat plate work of so large an area (2,054 sq. ft.) without any 
underframe as a support. We took no chances on trying to keep 
labor costs down by speeding up the welding operation. 

While prior to that time a great amount of deck work had 











Fig. 5. One of the Weigh Tanks. 


been done on sea-going vessels and some small tank bottoms, etc., 
with little or no data and experience published, so far as I knew 
at that time, I felt elated at having the opportunity to work out 
the details and overcome the difficulties always encountered on 
something new. While the method of handling the job is not 
new to many, nevertheless it goes to show that there is a place 
for welding in unthought of corners or places and ways. that 
will effect great savings over old methods. For instance, this 
floor is worked with one man less due to the ability to slide or 
“shoot” cans over the smooth surface, netting a saving on labor 
alone of about $1,200.00 annually. Next to be considered the 
ease with which this floor can be repaired over that of a cement 
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or bitumen covering, which always has a joint or weak point at 
the edge of each repair. These facts show that the seeming 
high cost of the welded job shrinks to a small amount when sar 
tation, service and ease of repair are considered. 

Fig. 4 shows a side of a doorway with bumper rail welded 
floor plate. Note that scrap plate was used to fill in spaces + 
provided for in the original plans. 

Fig. 5 shows one of two sets of weigh tanks with wek 
grating on top (pipe railing around same is welded to floor 





Fig. 6. Showing Anchor-Bolt in Center of Sheet. 


Fig. 6 shows cross and longitudinal welds with anchor- 
head near center of picture. 

Note on Fig. 3 that the floor and splash plate were kept aw: 
from the walls at the bottom, allowing room for expansion 
plate when being washed or flooded with boiling water to ste: 
ilize at the end of each day’s work. 

Owing to the nature of the product of this plant it was ofttim« 
necessary to produce a strictly sanitary article in the welding 
shop. Such jobs had to be pickled and tinned after welding 
which made it necessary to equip the shop with acid and ti: 
baths. One new use for the carbon arc was “discovered.” 

In removing broken frames from candy moulds a great amount 
of trouble was experienced in getting the ys in. x % in. ste 
stock of the frame hot enough to loosen the soldered joint be- 
tween the frame and thin tin before the tin would discolor t! 





Fig. 7. Welded Grill on Weigh Tank. 


highly polished surface. By using a Ys-in. carbon electrod: 
and a current of 200 amperes passing the arc along the outside 
of the frame it was found the heat radiated thru so fast that 
it melted the solder and released the frame before the heat 
affected the polish of the mould. Another favorable characteristic 
was that the burning of the arc along the frame stock had a 
tendency to warp it away from the mould as fast as it loosened, 
making the operation a natural or automatic one and a great 
improvement over the gas flame and pinch bar formerly used 
speeding the operation up about 75 per cent. 


The possible applications of the torch and arc are so numer- 


ous and in the majority of cases so obvious in all lines of indus- 
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try that I am convinced by observation and experience that in 
the majority of cases the advances are entirely up to the oper- 
ator. If he is on the job and knows his business, and is able to 
talk a little “horse sense” and convince the management that he 
ought to have a chance to demonstrate and produce, he surely 
can make himself a useful man around the place. 

For instance I know of one firm that had a welding and cut- 
ting torch about two years and firmly believed they had not 
much use for it until they had occasion to employ an experienced 
welder. At the end of 6 months they gave him a helper, in 6 
months more andther helper and about a year later a third help- 
er. Thus in about 2% years they went from one man, one torch 
and little work, to 4 men, three 20-inch torches, one 36-inch 
water cooled torch two cutting torches and one arc machine. 





Fig. 8. View of Welded Floor. 


If the possibilities of welding had not been proven, without a 
doubt the welding department would have remained the same 
little corner in the machine shop and never could have been 
known as a division of the mechanical department. 

Therefore, fellow welders, I say that it is up to us to take 


the knowledge given us by research work and our past experi-. 


ence in one hand and the “tools of the trade” in the other and 
go to it. 

If we get stuck or don’t know how, there is always a way of 
finding out, viz.; work it out or ask the trade for help. “Can't 
be done” is a useless fellow around the welding shop, don’t take 
him seriously. 


TEMPERING SAWS WITH OXY-ACETYLENE 
Illustrating Value of the Oxy-Acetylene Process for Heating 


Perhaps no oxy-acetylene application other than welding 
and cutting has revolutionized a manufacturing practice to a 
greater extent than has occurred in the tempering of hack- 
saws and band-saws used for cutting metals. These saws 
must have a hard cutting edge, while the body of the blade 
should be relatively soft and ductile. The old method of 
tempering the saws was to pass them through a slot in a 
water-cooled cast-iron block, above which only the teeth of 
the saw would project. Jets of flame were directed against 
each side of the saw until the upper part was brought to a 
tempering heat, when the saw was quenched in oil. Com- 
pressed air and city gas were used. 

Production by this process was slow, due to the fact that 
the saws would not heat sufficiently if fed rapidly through 
the slot. Another objection was the fact that the heat was 
conducted into the body, resulting in the tempering of a con- 
siderable portion of that part of the saw which should be 
ductile. The blades frequently failed in service due to break- 
ing, cracking, bowing at the center or warping sideways. To 
prevent the hack-saws from breaking when clamped into the 
holder, it was necessary to reanneal the blades. 

These difficulties have been removed by the use of the oxy- 
acetylene flame for tempering, and the product has been very 
much improved in other ways. Instead of tempering approxi- 
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mately half of the blade, which was unavoidable by the old 
process, oxy-acetylene makes it possible to confine the tem- 
pering to the teeth and to produce a soft-bodied saw that is 
practically free from flaws. 


Using the oxy-acetylene process, one machine does the 
work that four machines would formerly do. Moreover, the 
oxy-acetylene machine is semi-automatic in operation, requir- 
ing only periodjc attention of one operative, as against the 
entire time for two operatives for each of the old-style ma- 
chines. By the oxy-acetylene process it is possible to temper 
sixty-odd feet of saws a minute, which is approximately 
five times the best speed possible by the old method. The 
use of oxy-acetylene for tempering has made it possible 
to maintain constant production, a factor that was not 
obtainable previously, due to variations in the local gas ser- 
vice. City gas pressures in the winter time were low and 
production was proportionately cut down, and regardless 
of the season a fluctuation of the pressure on a single run 
of saws would develop hard and soft spots which would cause 
rejection of finished material when subjected to final in- 
spection. 


The development of oxy-acetylene tempering, which is now 














Saws Tempered by Oxy-Acetyione. : $ ‘ 
had 

standard in the manufacture of hack-saws amd Dafid-saws, 
is the result of a service rendered to a very well-known 
manufacturer. The service was not solicited and at first it 
was not greatly appreciated, because the manufacturer did 
not believe that the troubles he was experiencing could be 
avoided by effecting a change in the tempering process, But 
while the service engineer was given little encouragement 
at the outset, his ideas eventually prevailed. Today the oxy- 
acetylene method is standard to this company’s production. 

In concluding, it is worthy of remark that the mining 
organization which is probably getting the most out of the 
oxy-acetylene process today is one that was among the 
first to recognize the importance of having a central welding 
shop as a distinct and definite department. When this funda- 
mental truth is realized by the mining industry as a whole, the 
present demand for apparatus, gas and supplies will un- 
doubtedly be multiplied manyfold. The responsibility for 
carrying the oxy-acetylene message to the mining world 
should be shouldered by everyone in our own industry 
who in any way comes in contact with mining men. 


The Chicago office of the Transportation Engineering Corp., 
manufacturers of the Wanamaker Electrodes, have moved 
from 608 S. Dearborn St. to 220 S. State St. 





It is reported that the Gas Tank Recharging Co. of Milwau- 
kee, Wis., is planning the construction of a new one story 
manufacturing plant which will include a carbide storage 
building, boiler house, purifying plant, shipping and storage 
building, and a recharging plant. 
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ARC WELDING OF CAR WHEELS 


New Method of Preheating Neutralizes Internal 
Strains and Makes Permanent Repair More Certain 


NE of the most difficult problems confronting the welding 
O department in the car shop is that of building up on the 
treads and flanges of worn wheels. The work has been done 
with varying degrees of success by the electric arc process, 
but it cannot be said to have been absolutely perfected. The 
railroads have worked long and hard on the problem, and 
expert welders and employers of different lines have worked 
out some ingenious methods for getting the best results with 
the least possible number of failures. 

Among the most recent developments is that of using auto- 
matic arc welding machines for this work. Results so far ob- 
tained in some instances have indicated that the use of auto- 
matic machinery helps considerably to meet the need for 
exactness. 

An important point which appears in the consideration of 
this problem is that it does not seem economical to remove 
wheels from axles for the purpose of building up the worn 
areas. This means that annealing or preheating to a high 
temperature is not practicable; but continuous welding on the 





Car Wheels Cracked After Welding. 


cold metal subjects the wheel to a repetition of expansions and 
contractions, causing cumulative strains which result in cracks. 
It is also agreed that broken wheels and the breaking of 
wheels during the welding operation are often caused by 
stresses which are left in the wheels during the manufacturing 
process, and which are increased by the effect of the hot arc 
when they are welded. 

An investigation of a failure of this sort which occurred 
while welding a wheel immersed in cold water, or while put- 
ting on the second layer immediately after finishing the first 
layer showed a great deal of internal straining and enormous 
addition of external strain due to the shrinking of the first 
layer of the weld. Therefore, it is highly important to take 
into account the magnitude and distribution of these stresses 
and their influence on the successful welding of car wheels. 

It has always been recognized that internal stresses are 
present in car wheels as a result in the manufacturing process, 
but their location has never been carefully checked. A more 
careful study is evidently necessary. When it is planned to 
subject the wheel to stresses other than those caused by the 
ordinary loading and service, for it is certain that any stress 
producing operation performed on the wheel adds to the 
stresses which are already present and produces a dangerous 
condition, some means must be provided to neutralize them 
in some degree to get rid of all of the stresses which are apt 
to give trouble. 

Welding by the electric arc or by the oxy-acetylene flame 


will in itself tend to produce additional stress. The loca 

ing to fusion of only a small portion of metal produces 
mendous straining in adjacent portions or parts which i 
influences the freezing of the deposited metal, causing hea 
straining in its by rapidly carrying away the heat by 
cooling from the molten condition. This effect is still n 
pronounced because the operation is conduction while 
wheels are on the axle, the weight of the axle pressing on ' 
wheel and setting up stresses in the hub and plate. It sh 
be noted that these stresses are added to the ones alrea 
present in the wheel and those set up by the welding ope: 
tion. 

Arc welding may safely be said to present more of a p: 
lem in this operation than oxy-acetylene welding, becaus: 
the former the heat is more highly localized, while 
latter the heat is spread out to some extent during the int: 
val of bringing the metal to the point of fusion. For 
reason it is of greater importance to guard against cumulat 
stresses when welding on the arc than when doing the w: 
with the torch. 

It is also worth noting that when working on car wheels ws 
must consider stresses and strains due to mounting and du 
to uneven cooling from high heat after rolling. The proces 
of mounting the wheel on its axle produces a radial compres 
sion in the wheel. This compression is, of course, greatest 
in the hub and decreases in the plate toward the rim becon 
ing very small at the tread. There are also tensional stress 
produced by mounting which may be assumed to increas: 
near the rim. Still they must be assumed to amount to som: 
thing, and when added to the stress caused by the uneve: 
cooling of the different parts of the wheel from the rolli: 
heat, it would only require a comparatively small additiona 
straining to cause a rupture. One of the photographs acco: 
panying this article shows a 38 inch rolled steel car whe: 
which broke while it was being welded. It is quite possibk 
that the poor grain structure may have been a large con 
tributing cause to these failures, but is also safe to assum: 
that internal stress had a share in causing it. In fact, micro 
photographs were made of the grain structure of this whee! 
and did not show any abnormal conditions. 

When steel wheels are cooled from the rolling, pressing 0: 
forging heat, changes of volume are brought about at different 
times, resulting in elastic strains set up to disturb the equi! 
rium. A certain amount of inelastic straining takes place at th 
junction of the rim, and at the junction of the hub and plat: 
The cause of this can be found very easily in the fact that th: 
cross sections of the different portions are unequal, cons: 
quently the cooling is bound to be uneven. It is general! 
agreed that manufacturing processes cannot fail to leave 
wheels with a certain amount of these strains present, and | 
is reasonable to assume that the strains caused by the lo: 
heating of the electric arc furnish enough additional pulli 
power to cause such breaks as shown in the illustration 

Having investigated the various stresses which lead to 
ures in welding, it remains to investigate the methods use 
to reduce the internal stresses to a point which will pern 
the addition of the stress set up by the electric arc weldin: 
process and have the resulting cumulative strain below 
elastic limit of the metal. - 

A favorite method-of building up worn wheels is to inter: 
the continuity of the metal and let a small section of 
deposited metal cool while more metal is being added on 
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portion of the wheel at a considerable distance from the first 
deposit. This is common practice and results indicate that 
when it is followed the liability of failures is considerably re- 
duced. The biggest drawback with this practice is that the 
results are fairly uncertain, and there is the danger that the 
wheel welded in this manner may stand up all right during 
the welding operation but break down when additional strains 
are set up due to loading, moving over uneven tracks, and 
sudden application of brakes. 

A less popular and less desirable practice for reducing the 
amount of cumulative strains is that of keeping the wheel 
cool during the welding operation by immersing it in water 
except for the small porton which is left xposed to the action 
of the electrode. Regarding this process it is sufficient to say 
that it was used in the welding of the broken wheels shown 
in the illustration already referred to. 

The latest development toward the solution of this problem 
is found in a method for which the Westinghouse Electric & 
Mfg. Co. has a patent pending. The principal feature of the 
process is the selective heating of parts of the wheel before, 
during, and after the deposition of metal by automatic con- 
tinuous arc welding machinery so as to change the magnitude 
of physical dimensions of the wheel a desired amount, thereby 
producing a strand or series of bands of arc deposited metal 


of linear dimensions or links to fit snugly around the cir- 





General View of Device for Preheating Wheels to be Welded. 


cumference of the tread and flange without increasing unduly 
the stresses in the wheel caused by contraction when cooling. 
The operation of the process is as follows: 

The wheels are mounted on the axle and the axle is sus- 
pended on the centers of lathe. A pair of semi-circular burn- 
ers are attached to the wheel and set at approximately one- 
fourth the radial distance of the plate or between the hub and 
rim and close to the concaved side of the plate. If the heating 
is done by gas as shown in the photographs, a % in. pipe is 
used, drilled with three 1/16 in. holes at a 45-degree angle 
around the inner quadrant of the circumference, directing 
flames against the hub plate and rim of the wheel. 

The wheel is heated to approximately 250° C. before the 
welding is started. The first layer of strands is deposited on 
the tread and the temperature of the wheel is gradually in- 
creased to between 350° C. and 450° C., care being taken not 
to exceed the latter temperatures. The second and third lay- 
ers are deposited while the wheel is kept at this heat and the 
flange is built up, the temperature gradually being reduced to 
approximately 200° C. When the welding is finished the heat 
is turned down so that the temperature of the plate falls to 
about 150° C. The heat in the rim and the hub is dissipated 
to a point where the temperature is about 60° C., or where 
the hand can touch the wheel without danger of being burned. 
Then the heat is turned off entirely and the whole 
vheel is allowed to cool to room temperature. The heat appli- 
ation described above is fairly uniform, and is of sufficient 
ntensity and is applied for a long enough period of time to 
reduce the internal straining to values which will allow the 
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external strains produced by the shrinkage of the arc de- 
posited metal to be added without danger of exceeding the 
ultimate strength of the metal in the wheel. 

By way of explanation it may be said that the low starting 
temperature (250°C) is employed to bring about a gradual 
release in the internal straining and disturbances which may 


happen in the throat of the wheel and fillets of the plate and 
rim, and those ip the hub due to the mounting of the wheel 
on the axle [he higher heat, which is not quite sufficient 
to turn the metal red, is sufficiently high to completely remove 
internal straining, and to remove all or any accidental chilling 


1 


effect to which the wheel may have been subjected after roll- 
ing while its cools from the high rolling heat. The maximum 
tempc¢rature noted (450°C) is not high enough to cause any 
refinement of the grain structure, nor to cause any coarsening 
of the structure. The increased physical strength of steel at 
these high temperatures may also be assumed to constitute 
a contributing factor to the success when this procedure is 
followed. 





Preheating Flame. 


Note that the second and third layers of deposited metal 
are approximately 4 in. longer on this hot 37 in. diameter 
whee! than when put on a cold metal, and on cooling they 
contract to the natural dimensions of the wheel with the rest 
of the metal, without subjecting the wheel to abnormal and 
compound stresses. 

The lower heat in the wheel during the welding of the first 
layer and the subsequent raising of the temperature for the 
welding on of succeeding layers puts the first layer under 
tensional stresses. The effect of these stresses is similar to 
the hot working of this layer. When on depositing the suc- 
ceeding layer it is deposited at almost a fusion temperature 
so that by judicious selection of conditions a noticeable in- 
crease in the physical strength will result. 

Problems of a similar nature are encountered in the car 
shop when arc welding is applied to the building up of car 
axle journals \ careful microscopic examination of the 
grain structure reflects the presence of three zones of entirely 
different steels within the cross section of the axle. This con- 
dition is very objectionable, and is unfavorable to the exact- 
ing requirements of the axle. A process to diffuse or broaden 
the band of this fusion zone in arc welded axles, to neutralize 
its weakening effect and to improve the arc deposited metal 
has recently been developed by the Westinghouse Co. It con- 
sists of heating the welded shaft portion to an annealing heat 
and quenching it from this temperature. The heat is applied 
by an electrically heated muffled furnace and is concentrated 
upon the welded portion. Water cooling keeps the rest of 
the shaft from materially changing its structure. 
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How Pipe Line 
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Welding Crews on the Job. 


ELDED pipe lines were introduced into the Mid-Continent 

oil fields two years ago and have since gained rapid favor. 
This type of installation has reduced the initial cost of pipe line 
construction by 30 per cent, when compared with screwed coupling 
lines. 

The first welded line for transporting oil was laid by the 
Prairie Pipe Line Company in December, 1920, between Bartles- 
ville and Ramona, Okla. It was an 8-in. line, 15 miles long. 
Despite inexperience, short lengths of pipe and extreme cold 
weather, the cost of this line was but 5 per cent in excess of 
coupled construction. Since then ths company has adopted the 
welded line exclusively. Many other concerns have used welded 
construction to some extent, the chief drawback being lack of 
long-joint pipe, with plain beveled ends. 





Welding the Short Lengths. 


For an extensive pipe line project, welding is accomplished 
in three stages. First there is the welding crew, having four 
welders, who weld five lengths of 40-ft. pipe. These are fol- 
lowed by the tie-up welders, who join two of these 200-ft. lengths 
of pipe. Then the 400-ft. lengths are welded to the line by the 
“bellhole” welders. 

For this work open-hearth pipe, 40 ft. long, having plain ends, 
beveled toward the inside, is desirable. This pipe is first strung 
along the route of the line. Ahead of the welding crews, is a 
force of men, who place this pipe on blocks, five joints in each 
section, with the ends butted firmly and held securely with clamps. 
No other preparation is necessary for new pipe, unless it is rusty 
or dirty, when it is cleaned with a wiré brush. 

Each welding crew, two of which usually work under the direc- 
tion of one foreman, is provided with a generator. This is 
mounted on a farm wagon. A hoop around the generator is 
bolted to the wagon bed. Pipes are extended from the generator 
to the end of the wagon bed, where regulators are installed and 
hose attached. Each wagon is equipped with an oxygen bottle 
rack. A generator man is part of each crew. 

For each pair of generators, another wagon is equipped with 
a water tank of 250 gallons capacity. It has a pump, assuring 
ample water not only for flushing the generator tanks, but also 
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Portable Generator is Shown at Right. 


for filling them before a new charge of carbide is put in. 

A generator is halted near the middle of the five lengths 
pipe to be welded. Two pieces of hose 75 ft. long are provided 
for the welders working at each end of the section. Inside weld 
ers have 50-ft. pieces of hose. Each welder finds his joint held 
by a clamp. He then takes two or three “tacks” in the joint 
after which the clamp is removed and sent ahead for the next 
weld. Half the joint is welded. Then with the aid of helpers 
the whole length of pipe is rolled on its blocks and the weld cor 
pleted. The whole joint is “built up” with welding rod. 

After the welding crew moves on, the tie-up men weld each pair 
of 200-ft. lengths of pipe by similar methods. A portable acet) 
lene tank is provided for each tie-up crew. Two abutting length 
of pipe, each 200 ft. long, are held in line by a clamp until suff 
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A Mile or So of Welded Pipe. 
Across. 


cient welding has been done for the clamp to be removed 
pipe is rolled on the blocks and the unwelded portion of th« 3 
joint kept convenient for the welders. 

The most difficult part of the process is left to the “bellhol« y 
crew, sometimes one welder but more often two. This nam iq 
comes from the fact that a hole must be dug beneath the joint i 
for the weld to be made. Behind this crew is frequently several! 
miles of welded line. Consequently it cannot be rolled for th: 4 
convenience of the welder. j 

Sometimes the pipe has been dragged into the ditch before this re 
weld is made. Again it may be left lying on the ground. In ie 
either case a hole must be dug beneath the joint, of sufficient siz: % 
to allow the welder to work from below. A 400-ft. length « 
pipe is brought to the several miles of welded line and a “jack’ 
attached to hold it uniform during the weld. This jack consists 
of two chains and a lever, by which one man can hold the pip: a 
securely. While the pipe is held firmly with this device. tw: Ie 
men usually complete-the “belihole” well, one working at th 
bottom side of his half of the joint, while the other works at the 
top, reversing positions as they progress. Because of cramped 
positions when working beneath the pipe, this weld is extreme!) a 
difficult. Acetylene and oxygen for this welding is supplied 4 
from portable tanks. a 
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Some idea of the progress made in following this program of 
welding can be told from the fact that one such complete crew 
working in Kansas, November 4, welded 8,000 ft. of 8-in. line 
within 8 hours. Conditions were only fair for the work. 

With the welding complete, the line is ready for a test, then 
for painting and then for covering. The test is usually made 
with water, often under pressure as high as 800 lbs. When leaks 
result, the pipe is cut with a cutting torch and the joint re- 
welded. 

Because of short lengths of pipe, the first 15 miles of line laid 
by the Prairie company required 4,200 weids. Still only two leaks 
were found wher the line was tested. In the line completed by 
this company between Jacksboro and Mexia, Texas, 140 miles, 
18,500 joints were welded and the test developed but four leaks. 
This company last August welded an Oklahoma line of 14 miles 
without a defective weld. 

There is a “knack” to pipe line welding, to be learned from 
experience only, according to men who should know. A fear held 
by many, who contemplated welded lines was that of dripping, or 
“icicles,” of metal getting inside the line at the joints. These 
would hamper the use of the “go-devil,” a device with which 
oil pipe lines are cleaned. This fear proved groundless, as the 
first line welded by the Prairie company permitted this ‘levice 
to pass through in a hour shorter time than is required for 
screwed coupling lines, 

Concerning the prevention of this, or the “knack” of welding 
pipe lines, N. E. Wagner, superintendent of welding for the 
Prairie Pipe Line Company, has this to say: 

“It is much easier to show on actual work how a weld is made 
without dropping metal through, but for explanation we only 
say it is the angle at which the welder holds the torch and his 
handling of the rod properly, which makes it almost impossible 
to drop metal through. It is the fault of the welder, who may 
be incompetent, if he burns through.” 

Welded joints have been found an improvement over couplings 
for river crossings. For these, extra heavy pipe is required. 
This is welded and dragged to the bank of the stream and placed 
in the ditch. On the other side, a joint of pipe is rigged up 
across the stream as a windlass. A wire line is run across and 
tied to the welded line, which is plugged. It is pulled across 
the stream by the windlass. Then fire bands are built on either 
side, heating the pipe and allowing it to bend to the bottom of 
the stream, 

Crossings thus welded have withstood floods, which have 
broken coupled lines that had the protection of heavy river clamps. 
The action of water seems to weaken coupled joints. 

One concern has reclaimed 70 miles of pitted pipe through 
welding. These lines had been eaten by alkali in the soil. They 
were cleaned inside with a “go-devil.” Then the pipe was un- 
covered and scraped to determine the depth of pitted places. These 
were then filled with welded metal, painted and relaid 


INSTRUCTIONS FOR MAKING THERMIT 
COMPROMISE WELDS 


Thermit compromise rail welds cam be made just as easily and 
quickly as any other weld. They can be made in the track or 
in the shop. Where large quantities are desired of the same 
style, it pays to obtain special patterns and mold boxes in order 
to facilitate the making of the weld. Where, however, only a 
few are required or where various combinations are required, 
a wax pattern can be applied directly to the rail and mold 
rammed against it. The wax pattern should conform as closely 
as possible in shape to the aluminum pattern ordinarily sup- 
plied for rail welding and is easily shaped by hand. 

A very simple and efficient way of making a wax pattern is 
to melt the wax in a suitable pan to a liquid stage, 1 in. thick. 
This is allowed to cool until the top surface has become solid. 
The lower part will still be plastic. Cut into strips 2 in. wide 
and apply around the rail ends. The wax will be sufficiently 
soft to be easily manipulated by hand to the desired shape and 
thickness for the weld. It is advisable to. imbed a cord about 
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44 in. thick in the wax, leading from the riser to the heating 


gate. This cord can be pulled out leaving a vent hole which 
greatly facilitates the melting of the wax during the preheating. 
A regular sand mold can then be rammed around the wax pat- 
tern using wooden patterns for pouring gate, riser, heating gate. 
The preheating melts out the wax and leaves the mold ready to 
receive the Thermit steel as soon as the rails are red hot. The 
rest of the operation is the same as in the case of the regular 
rail weld. 

It is a simple Matter to calculate the quantity of Thermit re- 
quired from the weight of the wax used in the pattern. It is 
best to weigh the wax before starting and weigh what is left 
over—the difference being the amount in the pattern itself. 
Allow 20 pounds of Thermit rail welding mixture to each pound 
of wax. This will be sufficient for the weld. 

HUNDRED FOOT WELDED TOWER 
By Howard L. McLean 

An unusual job of electric arc welding has been recently 
completed in a cave near Vallecita, California. This is a hun- 
dred foot tower built up of spiral strips of steel enclosing a 
spiral stairway. Every joint of the 7200 in the structure, was 
welded by the electric arc. : 

Compared with the other projected method of construction 
using structural steel, the welded job showed to very great 
advantage. The engineer responsible for the design and con- 





Welding Saved a Small Fortune Here. 


struction, A. H. Tangemann of Stockton, estimates the weight 
of a bolted and riveted structural steel tower at about 13 tons. 
The steel used in this lattice tower ran a trifle over 3 tons. 
The cost of the completed tower was $3,000. The lowest 
estimate on a riveted structural steel tower for the same pur- 
pose was $12,000. 





WILLIAM B. DEAN 
With profound sorrow we announce the death of Mr. Wil- 
liam B. Dean of the firm of Nichols, Dean & Gregg, St. Paul, 
Minn., on Tuesday, December 5, 1922. Mr. Dean has been 
associated with the above company since 1857. 
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The toreln 
without a flashback 


Call for the Rego“L” All Purpose Welding‘T orch 

the one with the large range of work. It will 
weld anything from light sheet metal to heavy 
castings—also do cutting up to one-inch thickness 

It is an acetylene torch that will operate 100% 
efficient connected to a tank or to a medium pres 
sure generator. 

Furnished complete with 10 drawn copper welding 
tips and 1 cutting tip. 

It is 22 inches long—extremely well balanced 
absolutely safe in every way—and will last for 
years. 

You cannot make a better investment in weld- 
‘ng equipment. 





GASES MIXING 
IN TIP 














; SOFT WELDING 
FLAME 














DRAWN-COPPER 
ONE PIECE TIP 











Either straight or angle 
hose connection 
supplied 


The operator 
| keeps his eyes and mind 
om the worlk—not on the torch. 


Hence—better welding is produced. 


Shall we send our latest catalogue No. 23W? 


It shows our complete line of welding and 
cutting torches—all sizes—and the best made. 


THE BASTIAN-BLESSING CO. 


127 West Austin Ave. 
CHICAGO, ILL. 
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Make your own Acetylene Gas 














| IRIEGO A\cetyleme Generators 


will cut your operating costs and 
guarantee your acetylene supply 











If you have ever run out of acetylene on a big rush job 
or on straight production work, you know the inconven- 
ience and uncertainty of depending on others for your gas. 
The loss of the welding heat, or the interruption of a 
production schedule while waiting for gas tank exchanges, 
a few times in a year, may go a long way toward paying 
for a REGO Generator. 


All the acetylene gas you need 
at the present cost 





Figure up your acetylene costs for the past three months, 
including the freight and drayage charges for the full and 
the empty tanks, and compare the price you are actually 
paying with the cost we can show you. REGO Generators 
produce 500 ft. of pure acetylene gas with 100 lbs. of car- 
bide, which costs from $5.00 to $6.00 a hundred pounds, 
depending on your location and the quantity you use. Add 
to this your time of from 4% to % hour for each refilling 
of the generator and you will find that the cost of acetylene 
“the REGO way” is from 1% to 1% cents a foot. 
The saving on gas alone will pay for the generator in a few 
months and you will never run out of acetylene, if you keep 
a few drums of carbide on hand. 





THE BASTIAN-BLESSING CO, 


127 West Austin Ave.” 
CHICAGO, ILL. 9 5” 7 


If you are interested in cutting your costs, mail 
the coupon for complete information on this 
latest addition to the Famous REGO line of 
welding shop equipment. 
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Welders Describe Methods of Getting Good Results 
on Jobs That Appeared to Be Unusually Difficult 


NOVEMBER PRIZE STORIES 

The following three stories have been selected from the stories 
submitted in response to our advertisement published in the No- 
vember issue of THE WELDING ENGINEER. Announcement 
of the prizes awarded for the stories in the December issue will 
be made in the February issue of THE WELDING ENGI- 
NEER. In all cases the awards have been made on the basis 
of the practical value of the instruction contained in the story, 
from the point of view of the man who desires to accomplish a 
similar job. The three stories printed below will give the welder 
a variety of useful information, the first one dealing with the sub- 
ject of giving a finished appearance to a cast iron weld,, the sec- 
ond telling how failures were overcome in a patching job, and 
the third furnishing the details of procedure in making large 
manifolds. 





FIRST PRIZE 


L. S. Huling, Kansas. 
CAST IRON WELD 
It is often desirable to make a cast iron weld present a good 
finish without having to resort too much to machining and grind- 
ing. If proper care is exercised in the welding, it is possible 
to make a weld in cast iron which will really be hard to find. 
Of course, the most important part is in the beginning. It is nec- 
essary to get all foreign matter out of the weld and keep it out. 
The standard method of procedure is to first grind the bevel 
to 45 degrees, then grind back on the surface along the line of 
the weld about 4% to % of an inch, just taking off the surface 
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so that not only the line of the weld but also the adjoining sur- 
face will be free from all impurities. Of course, there are some 
castings which contain large holes due to impurities which are in 
the metal when it is cast, and very often these holes are in the 
line of the break. They should be ground out entirely, if pos- 
sible. When all the cleaning has been finished, I bring the parts 
to be welded to a melting point, heat the filler rod to a‘ bright 
red, dip it into the flux and stick the end of the filler rod directly 
into the line of the weld, allowing it to make contact with the 
molten metal for an instant. The flux immediately acts on the 
molten metal and the puddle is formed. The heat is concentrated 
on the filler rod so as to bring it to the welding point as soon 
as possible, at the same time keeping the puddle in a molten con- 
dition. The end of the melting filler rod is worked into the 
puddle, and the contact between the two is kept until the desired 
amount of metal has been deposited. If this work is done 
steadily, the entire V may be filled without using any more flux, 
because the rod will fuse with the mass already welded under 
the protection of the oxide film already formed. Of course, in 
the case of a large weld it is necessary to repeat this operation 


28 


several times. It is best to keep the rod moving as in puddk 
welding, as this helps to keep the oxide floating. I found that 
this procedure followed on small cast iron welds produces a 
weld which can easily be machined without any further atten- 
tion except allowing it to cool in a dying bed of coals or buried 
in lime. 

The reason for going into such detail regarding the welding 
operation is that if we wish to give the weld a finished appear- 
ance without machining, it is necessary to keep it free from all 
impurities. Take, for example, a magneto bracket as iliustrated 
in Fig. 1. The weld should be made as described above until! 
the V is a little more than filled, as shown in Fig. 2. Tien, while 
it is still at a very high heat the flame should be directed at the 
edge of the added metal as in Fig. 3, and run along this lin 
working the ridge out over the body of the casting until the line 
of weld disappears under the film of oxide. It is not necessary 
to disturb this film; simply proceed as mentioned above on both 
sides of the line of weld and around the casting until the job 
is finished. 

Fig. 4 is a rough sketch of a stove plate casting, which is a 
more difficult piece to handle. This will not be considered worth 
while in a job shop in a large city, but in the smaller localities 
we have to remember that the lady of the house likes to hav: 
her stove look nice, and it is often very difficult to have broken 
stove parts replaced, and that if the welder proves his ability 
by doing a good job for her she will say just as many nice things 
about him as the owner of a broken punch press would. In 
this case the procedure would be the same as before, only | 
would use more metal where the figures are, not trying to finish 
while at a high heat but letting it cool down to about 1,200 
degrees, and start to build up from the bottom of the raise. A 
very satisfactory job can be made after some time is spent prac- 
ticing. 

Fig. 5 represents a very common job of welding a broken gear 
tooth. It is not unusual to he called out with a welding outfit 
to do this job on the spot. When the wheel is a large one | go 
ahead and build up the tooth about as shown in Fig. 6, then as 
soon as the building up process is finished, turn up a little mor« 
oxygen than is needed for a neutral flame and begin cutting off 
at the cool end of the tooth. This will take off the surplus metal 
before the body of the tooth can be affected, and with a little 
practice can be done very smoothly so that it is only necessary 
to scrape off the surface ,put plenty of grease on the tooth, and 
put the wheel into service. 





SECOND PRIZE 
F. E. Totten, West Virginia 


PATCHING A BOILER 


One of the most interesting jobs of my experience was a 
boiler welding job, the details of which may serve as both a 
warning and a help to other welders. 

One day a mine about twenty miles up country, in reality up 
in the mountains, sent us word to put in a new door ring and 
weld in a patch around the door on the firebox side of a boiler. 
We made them a cast iron ring and then the boilermaker went 
up there to the mine, cut out the defective sheet, and came back 
late in the evening and cut a new patch out of boiler steel and 
drilled all the holes, ete. 

I came into the shop late in the evening and saw him at work 
on the new patch. “Are you going to corrugate the patch, or 
put a roll in it?” I asked him. “No,” he said, “the patch is so 
shaped that the expansion will run out, and any way we ar 
going to set the patch behind the firebox sheet so expansion wil! 
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not hurt.” I knew full well that the expansion would not hurt 
it; it was the contraction I feared. I didn’t argue with him, as 
I wanted to hurry home. 


Well, the next day was Sunday and I might add that I had 
to be bribed royally by the boss before I would work that day, 
as I had planned to take friend wife and the kids up country in 
the car for a visit to a cousin, but the boilermaker and “Army,” 
the helper boy and myself, loaded up the machine and drove 
to the mine. We cut the patch and fitted it nicely in the hole 
and after bolting it so it would stay in place I started to weld. 
I welded up one side and started to weld the other side and 
“bing!” it went. Well it was a continuous fight until I got it to 
look as though it might hold shelled corn. We drove the rivets 
and stay-bolts, and then I crawled into the firebox to watch for 
leaks. As soon as the water got up to the patch it nearly 
drowned me before I could get out. 


We, or rather I, welded and the boilermaker caulked until 
6 a. m. Monday morning, and got it to hold fairly well. 
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The Insert Used to Prevent Cracking. 


add that the patch was as taut as a drum head, it was drawn so 
tight. We came home and slept and loafed the rest of the day. 
Tuesday the mine superintendent called again and said the patch 
leaked so badly it put the fire out and asked us to come back 
and fix it over. 


On Friday I went back and found that they had a fire in it. 
We pulled the fire and let the water out and I went in to the 
hot firebox and welded up the cracks again. The boss was along 
this time and he said “It ought to hold now that it is welded 
hot” (old stuff). Saturday morning the mine superintendent 
called again and said it leaked so badly the fireman was afraid 
of it. 


The next day the boilermaker and I went back to do or die, 
under strict orders to either fix it or not come home again. We 
fixed it. I made a wide cut in the line of the weld, cutting out 
the old filling metal. Then we took strips of %4 in. boiler steel 
as A, B, C, D and folded them much as you would fold a strip 
of paper lengthwise, that is superimpose B on A and D on C., 
These we stuck in the opening with the open end of the strip 
next to the waterspace. Then the patch was welded to one side 
of the strip and the old sheet to the other side. When the weld 
cooled down the construction simply opened up the folded strip 
and there was no contraction strain whatever. We did this all 
around the patch and it was a perfect success. The boiler has 
been in use every day since, and is perfectly dry. The boiler in- 
spector inspected it and passed it O. K. 

I have since used this device to weld vertical cracks between 
stay-bolt holes in locomotive fireboxes, and it works fine. There 
isn’t the least danger of a weld cracking when the folded insert 
is used, as all the contraction takes place in the insert, and it 
simply opens on the open end until all the drawing strain is neu- 
tralized. However, it is better to dish or corrugate your patches 
in the first place. It is a wonderful help, though, when welding 
cracks in a straight sheet like a locomotive firebox. 
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THIRD PRIZE 
Edgar H. Trick, Texas 
MAKING A 16-IN. GAS MANIFOLD 


The manifold shown in the accompanying illustration was made 
by the Alamo Iron Works of San Antonio, Texas, for the Pub- 
lic Service Company, of that city, to carry artificial gas. 


The manifold was made of standard weight 16-in. steel pipe 
and fitted with standard low pressure cast iron flanges. The 
length of the main portion was 8 ft. 3 in., and the two hori- 
zontal leads were The vertical outlets were 2 ft. 2 
in. long. The outer ends of the two horizontal leads were cut 
to the correct shape and closed by welding: on the pieces, which 
were formed by cutting the holes to attach the vertical outlets. 

One end of the main length was fitted with a standard cast 
iron flange and the opposite end was closed in a manner similar 
to the ends of the two horizontal leads by using one of the 
pieces cut out where the horizontal leads were welded on. Correct 
shapes for the holes and ends were secured by carefully made 
sheet iron templates laid on the pipe. Alignment for tacking was 
secured by laying the pipe in short heavy section I-beams laid 
flat. Alignment of the vertical leads was secured by bolting a 
straight piece of 1x8-in steel bar across the faces of the flanges. 


5 ft. long. 





A Welded Manifold. 


Only one annoyance was experienced throughout the job, and 
that was due to the machine shop having but two of the stand- 
ard cast iron flanges available when the job was well under way. 
That necessitated the removal of the flange at the end of the 
main section of pipe so that it could be used on the end of one 
of the vertical leads to secure proper alignment—the horizontal 
leads being the first ones to be welded. Since the weld was but 
a few inches removed from the threaded end of the main pipe 
the strains set up by the heat asserted themselves immediately 
upon the removal of the cast iron flange, allowing the end of the 
pipe to assume an oblong shape. Considerable difficulty was ex- 
perienced in getting a flange back on this end, although a screw 
jack and hard wood blocks, sawed to fit the curve of the inside 
of the pipe were used in an effort to push it to approximate 
roundness; the cast iron flange had to be returned to the machine 
shop and a starting fillet bored out of it to facilitate the entry 
of the thread end. The completed manifold was tested to 60 Ibs. 
cold water pressure and painted with rust proof paint. 





A new plant of the Prest-O-Lite Co., Indianapolis, Ind., is 
contemplated for New Orleans, La. Location will be at 
Upperline St. and the 17th St. Canal. 
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Problems Related to the Hardening of Steel 


NE of the most fascinating and yet obscure subjects 
Picrrous metallurgy concerns the problem of the harde: 
ning of steel by-a suitable puenching treatment and a su 
sequent tempering of it by slight heating. The interest 
centered around the hard constituent or structural conditi 
known as martensite, the name being derived from the note: 
German metallurgist, Martens. An investigation has recent! 
been completed by the Bureau of Standards which has 
bearing on this general subject, and Scientific Paper No. 452 
entitled “Structure of Martensite Carbon Steel and Chang: 
in Microstructive Which Occur Upon Tempering.” T! 
paper may be secured at 15 cents per copy from the Superi: 
tendent of Documents, Government Printing O'%4ce, Wash 
ington, D. C. 

The study with which this paper deals was based upon thx 
microstructure of a series of steels of progressively increasing 
carbon content when hardened under different conditions of tem- 
perature and heating periods, and the changes in structure which 
ensue in the same upon tempering. 

Practically nothing is gained in hardness by using very high 
temperatures or very long heating periods prior to the quenching 
of steel, provided that the “critical” temperature is exceeded upon 
heating. This conclusion was based upon small specimens treated 
in the laboratory, in practice, of course allowance must be made 
for the size and shape of the pieces treated. The general con- 
clusion is valid however. 

The changes which take place in a hardened steel upon tem- 
pering occur in well defined stages. Until the temperature of re- 
heating exceeds 250 or 300° C. (480-570° F.) no marked chang: 
is to be noted in the visible microstructure, even at very high 
magnification, although pronounced changes in the dimensions 
and aga often do take place even at such low temperatures 
Above 250° C, the separation of the carbon-bearing compound 
2 sao from the martensite begins and at 400 to 500° C 
(750-930° F.) the steel shows a very fine granular structur: 
under the microscope. As the temperature of reheating is in- 
creased, the granules increase in size, although a high magnifica- 
tion is still required for seeing them, and the steel becomes softer 
and finally loses all of the high tensile properties it gained by 
the hardening treatment. 





Another Possibility for the Job Welder. 


1% this issue will be found a complete description of th: 

welding of a steel floor for the milk receiving room of a 
large chocolate factory. In the course of the discussion of 
this job the author calls the attention to two important r: 
quirements of the floor. One was absolutely perfect sanita- 
tion, and the other was ease of making repairs. This opens 
up a new and interesting field of action for the job welding 
shop. 

Nearly every community which can support a job welding 
shop also supports a dairy, or other food-products industry. 
It is quite possible that the owners of such establishments 
are not thoroughly satisfied with the present conditions of 
their floors, and if the advantages of a welded steel floor were 
pointed out to them, it might possibly result in a very at- 
tractive contract. At any rate it is worth trying. The welder 
can at least approach the proposition with the assurance that 
it is possible to produce a floor which will be perfectly satis- 
factory as far as sanitation and maintenance are concerned. 


Building the Welding Department 
iS eng foreman of the welding department usually has to build 
his own job, ‘ccause his superiors are not familiar enough 
with welding possibilities to realize what a bigger department 
could accomplish. Let him use his power of observation in 
turning up new jobs for his men, and he'll find his own job 
growing in importance. If he is a real live one, he will find 
work for more welders by finding out how many different 
jobs are being handled by other welding departments. 
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Following Through 


Every phase of the preparation, delivery, handling and 
use of Prest-O-Lite Dissolved Acetylene is a matter 
of constant study with us. 


We are interested in not only helping you solve a 
tough, individual problem, but in opening up new appli- 
cations of acetylene using processes. 


This constant study and contact is blazing an ever 
widening trail in industrial efficiency. 


THE PREST-O-LITE COMPANY, INC. 
Fach Prest-O-Lite user General Offices: Carbide and Carbon Bldg., 30 E. 42nd St., New York City 


looks to his nearest Dis- Balfour Building, San Francisco 

panel Otcs see In Canada: Prest-O-Lite Co. of Canada, Toronto . 

“ane , ‘ “hoot # District Sales Offices 

co-operation and advice Atlanta Chicago Detroit Milwaukee Pittsburgh 

on any matter involved in Baltimore Cleveland Kansas City New York San Francisco 

the use of acetylene. Boston Dallas Los Angeles Philadelphia Seattle 
Buffalo St. Louis 





JSteot-O-Lite 


DISSOLVED ACETYLENE 
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WELDING A PLANER BED CASTING 
By C. M. Belcher. 

The planer bed casting is 1% in. thick, 25 ft. long, 2% ft. 
high and 2% ft. wide. It was broken in fourteen different places. 
Most of the breaks were in the cross pieces or bridges of which 
there were six, every bridge having from two to three cracks in 
it, one leg broken off and broken in two with a large piece broken 
from the casting entirely. 

I started by building a brick furnace, taking up the cast- 
ing as far as lines are shown, being very careful not to 
heat any more of the casting than I could help, but what I did 
heat was brought to a dark cherry red and kept at that heat 
until the weld was finished. Then I closed the furnace as tight 
as possible, using sheets of asbestos for the top, and stopping 
all the cracks between the fire brick until fire clay, which made it 
almost air tight. It should take at least eighteen to twenty-four 
hours to cool the casting after closing the furnace. This I kept 
up until I had all the cracks welded in the cross pieces or 
bridges. Then starting to weld the casting together, I blocked 
both ends of the casting very carefully to keep it in place during 
the expansion and contraction period. This you can do very 
easily by laying a perfectly straight shaft in the groove, which is 
indicated by number eleven. Do this to line the casting as it is 
the easiest and most convenient way; then block the casting on 
both sides. This must be done securely if it is expected to stay. 
Build a neat furnace large enough to bring the casting to a 
dark cherry red. Heating this does not mean to heat the whole 
casting. Just heat enough to take in the break, which on this 
casting was about 1% ft. 
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and the other is a reprint from a local newspaper telling hoy 

useful the portable welding outfit is to the community. 
Some of the other firms who are using attractive calenda; 

for their advertising this year are the Maryland Welding C. 











Three Pieces of Direct Advertising used by a Welding Plant in 
Kingston, N. Y. 


Baltimore, and the Kansas City Oxygen Gas Co., Kansas 
City, Mo. Both of these firms are issuing very artistic wal! 
pieces. An unusually interesting one has been received fron 
the China Oxy-Acetylene Welding Works, Shanghai, Chin: 
This one carries the welding message in both English and 
Chinese. 
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Welded Planer Bed Casting. 


I also used carbon blocks so as to reinforce the weld about 
¥% in. after welding breaks seven and eight. I allowed the furnace 
to cool off gradually by stopping all the holes again with fire 
clay, then rebuilding another furnace in the same place I put the 
piece indicated by number nine in place, started a very slow heat, 
taking six hours to get it hot enough to weld. After welding 
I stopped the furnace as usual, covering the top with asbestos or 
sheets of iron. After making all the welds and taking my furnace 
down, the casting was as straight as before breaking. 





CALENDARS ARE THE FAVORITE AD OF THE 
WELDING SHOP 
The distribution of calendars at the beginning of the year 
seems to be one of the favorite ways of advertising in the 
job welding shop. Other forms of direct advertising are used 


at frequent intervals, but an attractive calendar seems to 


lead them all in popularity. 

In the accompanying illustration are shown three pieces of 
direct advertising used by the C. P. Ashley Welding Works 
of Kingston, N. Y. The calendar he supplies is a weekly 
calendar instead of monthly. It is put up on good rugged 
stock, and is just the thing for the garage or machine shop. 
Two of Mr. Ashley’s mailing cards are also shown in the 
illustration. One of these is a reproduction of a display ad, 


THERMIT WELDING OLD RAIL 


Welding old rail by means of the Thermit insert process is 
entirely feasible and very simple, providing the rail is not too 
badly corroded and pounded at the joints. 


Where the rail is in good condition and only slightly pounded, 
the weld can be made without cutting in a new piece of rail. In 
such cases, the receiving rail can be raised until the lower part 
of the cup is on a level with the running surface. The end of 
the discharging rail can then be cut off about ™% in. to 4 in, 
thereby eliminating the battered end and at the same time pro- 
viding a gap for the thermit insert. This procedure after grind- 
ing entirely eliminates the battered joint and restores a run- 
ning surface equal to that of a new rail. The usual method of 
making the weld is then followed, except that in some cases it 
is necessary to do a little hand-luting with fire clay around the 
edges of the mold boxes, in view of the fact that it is quite im- 
possible to design patterns which will conform exactly to th: 
contour of rail which is partially worn. 

Where the joint is very badly pounded, cut in a short piece 
of new rail (not less than 8 ft.) and make two welds. The sec- 
ond weld should not be made until the first weld has cooled. 
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The successful electric 
welding of broken ribs on 
machine casting weig 


lbs 


The following extract is from a letter to us by 
Enoch Ohnstrand, Chief Engineer, LIBRARY 
BUREAU, Ilion, N. Y. 


“We figure that this repair on this machine 
showed a sufficient saving to pay for the 
installation of our electric equipment, as 
the machine which was broken down was 
a special machine made years ago for this 
Company, and even if it had been an up- 
to-date machine, we could not have pur- 
chased this part for anywhere near the 
price of the electric welder which we pur- 
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Fly Wheel for same machine 
on which cracked spokes and 
tim were electrically weided 
successfully. 





chased from you and which we used for 
doing this work. I am pleased to advise 
you that we got splendid results from the 
job and in avery short time. The repairs, 
so far as welding was concerned, were made 
in about three hours actual time.” 

The line of G-E Electric Arc Welders includes 
types of stationary and portable sets for hand 
welding—and automatic and semi-automatic 
machines. G-E Specialists are at your service to 
select the equipment essential in electric welding 
processes for repairs, production or salvage in 
your plant. 


General@@Electric 


Sales Offices in «sm 
all large cities 


General Office 
Schenectady, NY. 


Com 
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WELDING KINKS FOR THE GARAGE 





A Suggestion for Welding Automobile Bumpers— 
How Piston Can Be Enlarged Without Adding Metal 


St. Louis, Mo. 
Wednesday. 
Dear Ed:— 

I picked up a couple of kinks this day that may or may not 
be new to you but they struck me as being pretty good ones. 
The easiest way to describe them is to give them just as I 
received them so here goes: 

I was talking to the proprietor of a small shop this morn- 
ing when suddenly the front door was thrown open with 
almost enough violence to break if off its hinges, and in 
bounced a little dandy of a man. Was he all “het up?” Ill 
say he was. Boy! the air turned blue and then purple. Hon- 
estly Ed, this fellow was really sore. To make a long story 
short, he finally got through telling the boss what a “blankety 
blank” welder he was, and demanded that he look at the won- 
derful job done on his car. 

“If it’s that bumper I welded for you last night, I don’t need 
to look at it. It’s probably broken and my only surprise is, 
that it lasted as long as it did; however long that may have 
been,” the boss spoke up. “You needn’t come around here 
blowing your head off Mr. Black. It won't do you one ounce 
of good unless you simply wish to relieve yourself. You know 
very well that I told you it would not hold when welded that 
way but you told me to go ahead and you'd be responsible. 
We have welded too many of those bumpers not to know 
what’s going to happen unless it’s done right. Now if you 
want us to take your bumper off and do a first class job, 
we'll be glad to do it and we can have it ready for you right 
after lunch, but remember this is a different job and you'll 
have to pay for it as such.” 

What happened? Why Mr. Black cooled off just as nice 
as you please and told the boss to go ahead and do the job 
up right. So after the bumper was removed and the car was 
driven off I stuck around to see just how a thing like this 
was handled. 

“Wasn't that fellow a rare card?” the boss asked me, after 
he got things in the shop squared around and put one of his 
men to work on the bumper. “He drops in on us right along; 
knows all there is to know about everything and as you prob- 
ably noticed is very excitable.” 

“He sure had me guessing for a minute there, when he first 
blew in,” I commented, “What’s his grievance?” 

“Why he drove up here last night and wanted us to weld 
his bumper right on the car, while he waited. I told him that 
it wouldn’t do any good because it wouldn’t hold that way. 
I explained that in order to make a good job the bumper would 
have to be removed; the end cut off, and a new piece welded 
on. It was no use, he knew exactly how it was to be done and 
wanted it done that way. He claimed that we were simply 
trying to make a big job out of a little one and he knew enough 
about the game so we couldn’t slip anything over on him. 
Well, we did it his way and you saw the result. We knew 
what would happen but you can’t argue with fellows like 
him.” 

“You have a way of your own then, in fixing bumpers,” I 
suggested. 

“IT don't know about that but we fix a great many of them 
very successfully,” he answered. 

Hoping to draw him out a little I asked, “Don’t you make 
your weld where the piece breaks?” 

“Not on your life, “he replied. “That is, if we have any- 
thing to say about it. We did in this case and you see what 


happened. No, there is only one way to do 4 job of that kind 
and if you'll step over here a minute I'll show you how it’s 
done.” 
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That was just what I was after so I was tickled to fol 
him over to the bench where a workman was cutting off 
piece from the bumper. 

“Bumpers are made of spring steel,” he continued, “and 
mean things at best to make a weld on. Now I’m going 
ask you to point out the weakest part of that bumper for n 

“Why it broke thru the hole;” I answered, “parts usu 
break at their weakest point so that’s my guess.” 

“Righto! There’s no argument there. Now I’m going | 
have you figure this thing out for yourself before I’m th: 
If you were a welder would you like to make a weld at ¢ 
weakest part or would you prefer to make it at a poi: 
where there is less chance of it’s breaking?” 

“That’s easy,” I replied, “I’d certainly choose the less 
of two evils.” 

“That’s it exactly.” He went on, “if you try to weld ¢! 
little stock that is left on each side of the hole you haven’ 
a ghost of a show of its holding. That’s where all th: 
vibration comes; it’s the weakest spot and as I said befor 
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spring steel isn’t the best metal in the world to make a 
weld on. Realizing this we simply cut off three or fou! 
more inches back from the hole and weld on a new piece of 
plate steel the same thickness as the bumper stock. Then 
we use the broken end as a pattern; mark around it and 
cut out a new end with the cutting torch. Simple, isn't it 
By doing it this way you see we have the full width of the 
bumper to make our weld on and we can reinforce a littl 
on each side.” 

“But doesn’t it make a difference when the piece you weld 
on, isn’t spring steel?” I asked. 

“Apparently not,” he replied. “We've never had a failure, 
to our knowledge. Evidently the lack of a spring at this 
particular joint is advantageous for they never break aite! 
being repaired. this way. Sometimes they get banged u! 
and bend, but we just bend them back and all’s well again.” 

Now Ed, I don’t know how you've been handling jobs lik: 
this but perhaps you'll be able to go after the bumper bus! 
ness a little stronger hereafter. 

I told you at the start of this letter that I had a coup 
of good kinks for you and I’m not going to disappoint you 
In talking to this same fellow I chanced to mention that 
I had a friend back in my home town I was picking up 
new stunts in welding for. He said he never looked upo! 
that bumper repaif as being much of a stunt because lic 
had been doing them that way for so long. He seemed 4 
mighty fine type of man and was sorry that he couldn 
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think of a rare one to tell me for you. He explained that 
his shop was operated like every other shop and bemoaned 
the fact that they were all seemingly in a rut. After we 
had talked on a little while his face suddenly lit up. “I 
have it!” he cried, “here’s a cracker jack for you. 
ever .hear of anyone making cast grow?” 

“IT most certainly have not” I answered very positively, 


Did you 
iron 


for something seemed to tell that he was trying to be 
funny. 
“Well, strange as it may sound, it most assuredly can 
, = ” 
be done and I'll tell you how. 
“Before I moved to St. Louis,” he continued, “I had a 
shop in a small town up state where transportation was 
very poor. It was quite a trick to get replacement parts 


because they took so long in transit. One day the garage 
man came to me and asked if I’d do him a little favor. I 
saw that he had a set of cast iron pistons in his arms, but 
couldn’t make 
them. grow in size for him, I guess I must have looked at 
him just about the way you did me just now. But he 
It appeared that he had read about it 
some place and wanted to try it out. These pistons he had 


when he told me that he wanted to see if I 


was 
perfectly sincere. 


were worn off on one side. 
“He wanted to increase their size sufficiently so that a 
slight cut could be taken off and make them round. New 


pistons would take too long to get, so being interested in 
seeing how they would turn out, I set them up on the weld- 
ing table. After building up a few bricks around them we 
packed charcoal all around; put a piece of tin over the top 
and lit the We 
them believe me or 


charcoal. them red hot and then let 
Well, not, those pistons 
turned out to be larger than when we put them in accord- 
ing to his “mics” but he was a little disappointed that they 
weren't larger. I suggested that if one dose wasn’t enough 
we might try some more of the same treatment, so accord- 
ingly we put them back in the oven we had built, and built 
another fire. When they had cooled off the second time we 
found that they had grown just as much as the first, but 
were still just a trifle under the diameter wanted, so we 
tried it again. The third time they came out fine and I 
saw them after they had been machined and they turned 
out great. ‘Seeing is believing’ they say and that was the 
way with me. After that I ‘used the same trick to ad- 
vantage on several different occasions, It just struck me 
that your friend may not of heard of making cast iron grow 
and you can tell him how it’s done.” 

That’s the dope Ed. Be sure and let me know what you 
think of it. I'll be back in Chicago week after next so write 
me there. As things stand, I was out in the rain this 
afternoon and got sort of a chill so its me for a good hot 
bath and the downy coach. 


got 


cool. sir! 


Nightie-night, 
SHEP. 





SPOT WELDING AIDS PRODUCTION OF BRACKETS 


In a good many manufacturing processes it is found necessary 
to use a bracket similar in shape to the part shown in Fig. 9. 
For example, if you take a look under the running board of 
your automobile, you will find that it is bolted on supports in 
some way. The bracket support as illustrated can be made mostly 
from scrap metal, except the bolt which must be purchased out- 
side unless the factory is equipped with automatic screw ma- 
chines. As far as the bracket is concerned, the necessary strips 
can be sheared on square shears to the same width as the length 
of the bracket, then a die can easily be made to form and pierce 
it in one operation, as the stock used is usually 14 or 16 gauge 
metal. The lug shown in Fig. 4 is blanked from 3/16 in. scrap 
to the desired size, then pierced and tapped. The bolt shown in 
Fig. 6 is assembled into the lug, and this assembly is in turn 
assembled into the bracket as shown in Fig. 1 

One manufacturer had been welding his automobile for a long 


time with the oxy-acetylene torch. The process was very sat- 
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isfactory as far as results were concerned, but the manager was 
anxious to speed up production if possible. The gas welding 
procedure had been to assemble the stud to the lug, so that the 
end of the bolt would be with the bottom side of the lug. A 
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FIG.1 


FIG.2 



































Details of the Assembly. 


cast iron table containing 200 or 300 holes was provided to re- 
ceive the bolts. The assemblies were placed in these holes with 
the bolt etxending downward and then the welding was done 
























































FIG. 11 FIG. 1 
























































FIG. 10 





Fic. i2 FIG.12 


How Special Welded Points were Designed. 


at the rate of 300 an hour. This assembly in turn was assembled 


into the bracket as.shown in Fig. 9 and tack welded with one 
tack in each end at about the same rate of speed. Production 
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figures on this show that it took four men to finish 300 brackets 
in an hour, and although the quality of the welding was excel- 
lent, the fact that a spot welding machine was available for addi- 
tional duty lead the management to attempt an increased pro- 
duction rate by applying the resistance process. It was esti- 
mated that by assembling the bolt so that it extended through 
the lug as shown in Fig. 7, a distance of about one thread or 
1/16 of an inch, and by making a set of electrode points as shown 
in Figs. 11 and 12, the labor of two men could be dispensed with, 
and the same number of assemblies completed in an hour. 


After a few days had been spent in experimenting with the 
design of the electrode points, the manufacturer finally got what 
he wanted and perfected the details such as the taper of the 
inside of the upper points, and the right distance between the 
points (for % in. bolt should be 7/16 of an inch), so as to pre- 
vent the molten metal from climbing up from the bolt when the 
weld is made. The taper, or the larger opening at the base of 
the upper, will prevent hitting the bolt and turning the threads 
in case the bolt in moving should accidently tilt to one side be- 
fore the welded points get a good hold on them. 

This change in procedure has worked out in practice better 
than was expected. One man does the assembly and another 
man does the welding, and an average of 500 finished brackets 
per hour, which is being obtained now, is so good compared to 
the previous practice that the time spent in experimenting with 
the new method seems to be very well justified. 





CUTTING DOWN A STEEL BRIDGE 


The oxy-acetylene cutting torch has come to be recognized 
as the universal tool for cutting when a steel bridge is to be 
removed. The metal in structural steel members is just about the 
easiest of metals to cut, but there are a few problems of an en- 
gineering nature to be considered, so it is advisable to study the 
ways of these jobs very carefully before making any cuts. 
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was sold for junk. A wrecking crew can make considera) 
use of the tremendous weight of a structure of this kind 
situation is studied carefully enough to provide a method 
handling the job so that there will at no time be any dan 
of accidents to workmen 





WELDING A COAL CRUSHER CASTING 
By C. M. Belcher 
the handling of it involves some difficulties, the solut 
HIS type of steel casting is usually easy enough to weld 
which may be valuable to those working on steel castings 
similar nature. oi 
We recently welded one of this type which weighed 90 
It had four lugs 5 in. square and 18 in. long. One of the 
was broken off close to the casting. I laid the casting on t 
fire bricks which were 2% ft. long, 1% ft. wide, and 3 ft 
Two of these fire bricks formed a level surface on wh 
lay the casting. After beveling the lug to a 45 degree ang): 
placed it in its right position against the casting and preh: 
both parts for about an hour with a kerosene torch. After 1 
weld was completed the lug was % in. higher than the fire br 
Some of the others in the shop could net understand why 
lug was raised instead of being in the same position in wi 
I had placed it for welding, and after I had even explained t! 
action of expansion and contraction they still did not 
that it would come back to the proper position after cooling 
casting was left to cool for an hour and one-half, then 


we measured it the lug proved to be exactly the same height 
the other three. 
One of the suggestions made was that I should hammer t 


lug down to position while it was still red hot. Of course t 

can be done, but it is a very poor policy to hammer an acetyler 
weld unless it is allowed to cool and then reheated. By followi: 
the method outlined above the contraction is allowed to pull t 
pieces into their former position. If the lug had been han 
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Cutting a Bridge. The View at the Right Shows How Cleanly the Severed Members Fell. J 


The accompanying illustrations show how one bridge was 
cut and dropped into the Mississippi River. The procedure fol- 
lowed in this case was to cut all the supports on one end, except 
a small one on each side of the bridge and then cut all the sup- 
ports on the other end. When the last support on the second 
end was cut, the bridge went down with a crash. The reason 
for following the method outlined above was that if the cutters 
had attempted to cut all four sides at once and dropped the span 
straight down, several cutters might have finished ahead of the 
others and the span might twist and cause an accident. In this 
case the span had dropped exactly as had been planned, and 
did not give us any trouble at all. The span was later cut in 
small pieces and parts of it were saved, although quite a lot 


Seg 


mered down there would have been a strain left in the weld 
} 


The result would be that the casting as a whole would not b 
so strong, and probably would not hold up so well. 
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NEW MILBURN BOOKLET 


The Alexander-Milburn Co. of Baltimore, Md., have just 
issued a new twenty-six page booklet which is a miniature # 
catalogue coyering the Milburn line of welding and cutting 
equipment, ranging from the smallest to a large compressing 
plant. The principal items in the Milburn line of apparatus 
and supplies are illustrated and described in detail. 
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BRAZING IN A REPAIR SHOP 
By R. J. Liechte 

Some metals such as cast iron and cast steel, under certain 
conditions, are weakened if brought up to a welding heat. Jobs 
such as these can be welded very easily, but they often break 
again near the weld. When it comes back to the welder he 
usually points to the weld and shows how well it held; thereby 
exonerating himself but not the process. 

As an example of a brazing repair, which is often the 
proper substitute for a weld I will tell how I have built up 
broken gear teeth, in large and small gears which have given 
good service, without weakening the adjoining teeth; with 
steel studs and a good drawn bronze. 

Select a tap drill- that is slightly smaller than the base of 
the tooth and drill and tap holes about three times as deep 
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Using Bronze to Renew Gear Teeth. 


and two-thirds as far apart as the drill is wide. Screw in the 
studs to the height of the tooth. Clean thoroughly and heat 
to a medium red heat, taking care not to overheat the studs or 
adjoining teeth. If the job is to be milled the whole section 
between the good teeth can be filled in solid. If it is to be 
finished by hand, carbon blocks cut as near the shape of the 
tooth as possible should be used. Be sure the brass is thor- 
oughly fused to the casting as well as the pieces and cool slowly 
but not as slow as a weld. When cool grind or file the top 
and ends to their proper size and lay the tooth out on both 
ends with dividers and file to the line. 

An example in cast steel is the king pin holes in an auto 
axle that have been worn, or, if production work, drilled crooked. 

See that the hole is clean, cut a piece of round iron stock 
about %-in. shorter than the hole is deep and %-in. thinner than 
the hole is wide; to save some of the bronze. Place the job 
on fire brick, seeing that it is tight around the bottom, put the 
plug in the center of the hole and heat to a good red heat, 
being sure that the plug is hot also, and fill in with bronze. 

Spring pad holes can be brazed the same way. 

I worked in a shop which had several hundred misdrilled 
axles, thrown away as scrap. After I brazed a few the rest 
were sent out as the piece workers kept one busy repairing 
machine parts. 


GIBB TAKES OVER SEAMWELD LINE 


The Gibb Instrument Company, of Bay City, Mich., has taken 
over, under exclusive license, the manufacture and sale of the 
automatic and semi-automatic electric are welding machines de- 
veloped and heretofore manufactured by the Fred Pabst Com- 
pany of Milwaukee, under their various letters patent, and have 
contracted to act as selling agent for the Pabst line of patented 
covered electrodes. 

The Fred Pabst Company has spent over two years in the de- 
velopment of this line of equipment, and the field of application 
is said to be very wide, embracing the welding of tanks, range 
boilers, barrels, drums and tubing. 
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ADOLPH MESSER ON AMERICAN TOUR 


For several weeks, Mr. Adolph Messer, head of Messer & 
Co., Frankfort Am., Germany, has been making a series of 
visits to oxygen plants, and other large industrial plants in the 
United States in the interest of the plant which he represents. 

The name Messer is familiar to the welding industry be- 
cause of its association with a line of oxy-acetylene welding 
and cutting equipment which was one of the pioneers in the 
industry. Before the application of acetylene to the welding 
process began to promise the popularity which it now enjoys, 





Adolph Messer 


the Messer plant was engaged in the manufacture’of acetylene 
apparatus for lighting purposes. It was quite natural, then, 
that this company should have a share in the development of 
the oxy-acetylene process, and that recognizing the necessity 
for oxygen producing apparatus to furnish the oxygen neces- 
sary, it should proceed to develop the manufacture of a plant 
for this purpose. During the past two years a number of 
Messer plants for the production of oxygen through the lique- 
faction process have been installed in the United States by M. 
Keith Dunham, Chicago, so that while this latest product of 
the Messer plant is a comparative newcomer in the welding 
industry in the United States, it is no longer unknown nor 
untried. Mr. Messer states that the demand for such appa- 
ratus is very much greater in Germany, because that country is 
supplying the oxy-acetylene process on a larger scale. Some 
of the largest installations which have been called for were 
made ta produce oxygen which is being used to dismantle 
warships. This involves a tremendous amount of heavy cut- 
ting, one installation being required to operate continuously 
for twenty-four hours per day in order to supply the oxygen 
necessary to keep 200 oxy-acetylene cutters busy for eight 
hours a.day. 


Mr. Messer can be reached in care of M. K. Dunkam, 110 S. 
Dearborn St., Chicago, during his stay in the United States. 





It is reported that the capital stock of the John A. Roeb- 
ling’s Sons Co., Trenton, N. J., is to be increased from $15.- 
000,000 to $34,500,000 to provide for extensions. 
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Westinghouse Equipments 


Of all the factors which enter into the making of a perfect 
weld, arc steadiness and arc control are of prime importance 


The idea back of the Westinghouse Equipment was to 
build a machine which would assist the operator in obtain- 
ing good welds consistently, and yet have a rugged simple 
design and construction. 


The first thing done was to simplify the design as much as 
possible in order to secure an easy running, rugged machine 
to give continuous operation for steady welding work. 


Second, a control system was worked out by Westing- 
house Engineers, a simple, strong controller, giving the op- 
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Assist the Operator 


erator any current he may desire at the arc, or a single, 
steady current for a full day’s work from a single rheostat. 
This flexibility is one of the distinct advantages of Westing- 
house Welding Equipments where the Welding work is 
variable. 


And lastly, the Westinghouse Equipments were per- 
fected in all sizes from the popular 175 Ampere portable 
equipment to the heavy multiple operator equipments which 
have made Arc Welding such an important factor in modern 
production. 


Westinghouse Electric and Manufacturing Co. 


East Pittsburgh, Pa. 
Sales Offices in all principal American Cities 


| Westinghouse 
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ARC WELDING PROBLEMS DISCUSSED 


Chicago Section of American Welding Society Holds Open 


Meeting for Securing Information on Common Problems 


HE January meeting of the American Welding Society, 

Chicago Section, was held Friday evening, January 12th. 
The program consisted of an open discussion of seven ques- 
tions. 


The following is a discussion of these questions, as reported 
by The Welding Engineer. 

1. Under what circumstances is it advisable to preheat 
cast iron welds which are to be made with the electric arc? 


MR. KINKEAD: Mr. Chairman, the general proposition of 
welding cast iron with the electric arc process is more or less a 
complicated one, and thete are a great many ideas concerning it. 
I will take the carbon electrode process first because that is near- 
est to the ordinary gas welding method of doing the same job. 
Now, so far as the welding itself is concerned, there is no reason 
for preheating the cast iron. There is no saving in cost of heat 
by preheating. On the other hand, in some circumstances there is 
an advantage in preheating due to the shape or nature of the sec- 
tion. The expansion and contraction in carbon electrode electric 
welding is handled in identically the same manner as if the job 
were to be done by the oxy-acetylene flame. It is also true, how- 
ever, that in the application of the carbon arc process some pre- 
heating is done in the ordinary practice with the arc itself. So 
that when the weld is completed there will not be a sudden chill- 
ing of the metal which has been built in in the welding process, 
resulting in a hard weld. 

I have investigated several job shops where this work is done, 
and it is the exception rather than the rule that preheating is done 
in connection with carbon electrode electric welding of cast iron. 
In connection with the application of metal electrode welding to 
cast iron this fact should be thoroughly understood at the outset, 
that the so-called weld may or may not fall within the definition 
of a true weld. I refer to the use of steel as a welding material 
rather than cast iron, as is the case in carbon electrode welding. 
But whether or not you call the joint made by the metal electrode 
process in cast iron a weld or merely a mechanical joint, the 
facts in connection with preheating are of interest. There is very 
little preheating ever done in connection with the application of 
the metal electrode process to the welding of cast iron. In fact, 
the principal advantage in the use of the metal electrode process 
lies in the fact that it is not mecessary to preheat. The steel 
from the steel welding rod is deposited on the cast iron and for 
the most part is fused to the cast iron. The principal element of 
strength lies in the use of the steel studs. The interlocking of 
the built-in material with the studs forms a mechanical joint, and 
it is not of particular consequence whether or not a fusion be- 
tween the steel deposit and the cast iron of the original piece is 
perfect or not. In addition to the stud, there is a holding power 
to such a joint, due to the fact that as the arc progresses along 
the weld, depositing a steel bead, a sort of furrow is dug out in 
the cast iron. A series of these furrows adds to the strength of 
the joint. Now, as I said before, the principal advantage in the 
application of the metal electrode process and depositing steel 
lies in the fact that preheating is not necessary. In fact, the 
practice is to distribute the heat very widely on the piece, so that 
no particular area in the weld is heated to such a temperature as 
to cause sufficient expansion that the resultant contraction will 
later cause failure in the joint. 


Now, it has been claimed that if a joint made in this fashion, 
by the use of the metal electrode process, is annealed after the 
welding is completed that, it may be machined. I have had no 
personal experience along those lines and I can’t vouch for the 
statement. I don’t see any reason why it would not be true. But 
there is no particular advantage in doing the job in this manner 
if it is later to be annealed. 


In covering the matter in a general way, if I have sugges: 
anything in opening up the subject for further discussion, ¢ 
purpose is accomplished. 

MR. BAILEY: We do considerable welding of tank w. 
arc welding on heavy plate steel. One-quarter inch is about : 
thinnest plates we use. Occasionally we weld some cast iron « 
there when we break a machine or something. This welding 
done with the ordinary metal arc, for our welders don’t seem 
know anything about studding, They go ahead and weld it 
have in mind a very heavy casting welded in that way two 
three years ago, a drill press foot, that has been working alo: 
doing very good work. I always wondered why it held. T! 
also welded a steel handle on to cast iron. The cast iron \ 
break off back of the weld, but the weld will hold. 

MR. KINKEAD: I would say the reason the pieces did : 
fail was that the welding operation was carried on very slow! 
as it should be, and that the furrows created by the movement 
of the arc were responsible largely for the holding power of t! 
job. 

In Figure 1, assume that the bevel is ali filled in with welded 
material. After the weld is completed it looks something lik 
the sketch. Now, let us cut a section across the middle, as shown 
by the straight line. It has been my experience that the appea: 
ance of that section would be something like Figure 2. It would 
not make much difference whether you had very secure fusion o: 
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not. If you attempted to pull this apart you would have to pull 
out this sawtooth bead here before anything would give, and | 
believe that the successful welding that has been done without 
the use of studs is due to those sawtooth beads. When you la) 
down a bead here you penetrate, as Figure 3 shows, and if you 
lay down another bead you penetrate in two adjoining areas. That 
is what makes a sawtooth bead. To be successful at that kind of 
operation the jop must be done very slowly, upon a very clean 
surface. Of course, this job, if it had been welded on both sides 
as indicated by the dotted line in Figure 2, would be much bet 
ter, because here we have virtually a clamp over a rough sur- 
face and considerable stress is required to pull the pieces apart, 
regardless of any fusion whatever. Of course, steel does fuse to 
cast iron. There is a very distinct line of fusion. The line of 
fusion is also very brittle, and in most cases can be broken. But 
this combination, illustrated in the sketch, is pretty hard to break, 
that is, by any, ordinary stress that will be applied. 

Now, what is true of heavy sections does not appear to be truc 
of light sections. For instance, you can take two pieces of )- 
inch cast iron, fuse with a steel electrode, make a job as shown in 
Figure 4, take the piece and throw it up in the air and let it 
drop on the floor. It does not break in the weld. It will break 
clear away from the weld, where there has been no heating what- 
ever. You can’t trace the fracture to any heating effect due to 
the weld. The condition you get on the thin section is something 
entirely different from the condition you get here. The tendency 
here, where layer upon layer is built to make the weld, is for the 
heating effect to break that line of fusion, and therein lies the 
skill of making a cast iron weld with the metal electrode process 
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analysis required. 


This service is FREE OF CHARGE. 


ferrous filler rod will keep impurities out of the weld and promote thorougl fusion. 
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SQUARE [J cASTOx 
MANGANOX 
ALUMINOX 


BRONZOX 

BRAZOX 
TOBIN BRONZE 
COPPER ALLOY RODS 


COATED ELECTRODES 


CASTOX-BRONZOX 
ALUMINOX FLUXES. 


SWEDOX welding wires and rods can be supplied immediately from stock, conforming in all respects to: 


American Welding Society Specifications E No. 1-A; E No. 1-B; E No. 1-C; G No. 1-A; Folias No. 
1-E and No. 1-G; and many others. We can furnish a welding wire or rod for any purpose and of any 


PUT YOUR WELDING TROUBLES UP TO US Let us prescribe the filler best adapted for your 
requirements. We maintain a research department conducted by experts for the benefit of our customers. 


FLUXES—CASTOX, BRONZOX and ALUMINOX FLUXES when used with the corresponding non- 


FREE trial samples of any product will be furnished upon request. A trial of any 
SWEDOX product will convince you of its superiority. Send for these samples NOW. 


CHICAGO, ILL. &e DETROIT , MICH. 
127 N. Peoria St. Warren &Bellevue Aves. 
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MR. WOLFF: I wonder whether this assumption is correct. 
In order to get a good weld with the metal electrode on cast 
iron you ought to weld it slowly. You would want to weld the 
first layer of metal deposited quite slowly, to get heat penetra- 
tion, and the balance, the upper layers would be placed on just 
as you ordinarily weld steel to steel? 

MR. KINKEAD: I believe that you get into difficulty on that 
scheme, for the reason that you would pull the first layer away 
from the cast iron. You have to do the whole operation slowly. 
Otherwise, you get the contraction effect, which will pull the 
steel away from the cast iron. 

MR. HERBSTER: We have a few cast iron pieces to weld, 


‘and while I am not familiar with clectric welding, I would like 


to know what they mean by slow welding, what size wire, and 
how many amperes to use in a piece about 4x2 inches. 

MR. KINKEAD: I would use #-inch rod and about 140 
amperes. If it were a short length, to be welded, I would weld 
about 3 minutes, then rest about 5, and jump from one spot over 
to another to distribute the heat over the welded section. That 
would be the practice I would recommend for that job. If any- 
thing, the intermittency of the operation should be greater rather 
than the figures I gave. 

MR. STONER: I have never done a whole lot of arc weld- 
ing on cast iron. I have always found I could get better results 
taking a 14-inch rod, 200 amperes, get right down on it, get it 
good and hot. It will flow together and weld in very deeply, but 
the job will be hard, quite naturally so. If you take it too slow 
the heat will simply fuse the cast iron and lay on it. You can 
take a chisel and chip off a furrow. If you take a few more 
amperes, smaller wire, and weld that, not lay it on, get it hot 
enough for the steel and cast iron to mix up together, it will 
stay on all right, but after it gets cold you have no place to take 
care of your contraction. It will check. I have talked with fel- 
lows that say they weld up automobile cylinders with metallic 
are and I say maybe you did, but I never did it. I never found 
a cast iron metallic arc weld that would hold. I don’t want you 
to think I am knocking it because I am not, but I never did see 
one that was successful. If you have a big heavy cylinder that 
you want fixed up and stud it you get a pretty decent kind of 
joint, but it is not a weld. As Mr. Kinkead says, it is a me- 
chanical joint. I don’t think the strength is anywhere near as 
great as it was before it was broken. I don’t know. I have 
never done much cast iron work and I have tried to do that as 
well as I could. I have found cast iron and steel will do very 
well, if you put a little heat on it, and if you have room for con- 
traction. If you have not room for contraction you have to put 
it on slowly and you are not welding, you are lavine it on 

MR. JONES: I have never seen a cast iron job welded in 
my life, that was any kind of a success, if it was welded fast 
with a lot of heat used. I have not been able to do it and I have, 
five or six men tackling it. My biggest job is to go around 
and teil them: “Harry, for the love of Mike, go slow. 
Watch that heat. When you can’t hold your hand on it, get 
off of it and take a walk some place.” That is my trouble in 
cast iron welding, and we have some jobs that we think are 
real jobs. We have some jobs on steam separators regarding 
which the Crane people said, “Throw them away, scrap them.” 
They are carrying 200 lbs. of steam and have been in service 
18 months. They wouldn’t hold before they were welded. 
Maybe it is a mechanical joint. Whatever it is, it is a better 
joint than we had before. 

MR. KINKEAD: Well, I suppose I might as well con- 
fess, several years ago I used to get up in front of engineering 
meetings and prove conclusively the metal electrode process 
applied to cast iron was no good. Then I came over to a local 
shop, and, to tell the truth, I learned more in 3 months than 
I had learned in 3 years prior to that time, about welding cast 
iron, and I was convinced by results, although I had proven 
conclusively from a theoretical point of view, that it could 
not be done. The only way that a man can be convinced 
is to see the results, as Mr. Jones has stated. One of the 
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great arguments has always hinged around whether o; 
such a job was a weld. Now, so far as I know, Mr. Jo 
boss doesn’t care a rap whether it is a weld or a mecha; 
joint, if it stands the gaff and does the job. They’re sat; 
And if you will gauge this process on that basis I beliey. 
you can be shown very successful results, indeed. 

2. To what extent is brazing by the electric are practica} 

MR. GAFFNEY: Some time ago I welded a bucket 
in Trenton, N. J., a manganese bronze wheel. That jo! 
successful. I welded other jobs successfully, too. | 
phosphor bronze electrode. 

MR. STONER: There was an article in one of th: 
of The Welding Engineer quite a while ago, telling 
some welding shop in the West, I believe in Washingto: 
repaired a water-power turbine head. It had become w 
one of the joints, or where it fitted in closely around 
housing, if I am not mistaken. They built a half-inch | 
under the edge of this head with, I believe, the carbo 
process, and machined it down afterward, and the job wa 
to be very successful. 

MR. KINKEAD: I would like to cite two jobs in th 
nection that I personally am familiar with. One of t! 
the propeller shaft sleeve on ocean-going vessels, wher 
propeller shaft goes through the stern frame. It is custo: 
to provide a bronze sleeve, and these sleeves wear, and 
are built up by the electric process in the Eastrn ship 
using a phosphor welding rod, usually with reversed polarity 
Another job which we do in our own factory is the weld 
of short circuiting rings on induction motors rotors. Now 
that case, if you are familiar with induction motor const 
tion, the conductors are %-inch diameter, copper or brass : 
They are put through the roller, and then short-cir« 
rings are pressed onto the ends of the rods. Now, the carb 
are is run over those short-circuiting rings, which are mad 
of brass, and a very excellent weld is accomplished. 

3. How do you estimate the time required to make an elec- 
tric arc weld? 

MR. KINKEAD: I believe there is a good bit of gix 
work in estimating how long it takes to make an elect 


- weld. There is not a great deal of guess work, however: 


knowing how much metal can be deposited per hour of opera 
tion’of the arc. But only kind Providence knows how man) 
hours out of the day you can operate the arc. If you ca: 
fix that figure, estimate it or guess at it, you can approximat: 
the number of hours required to complete a given job. \\: 
know, for instance, that there are about 3% cu. in. of steel ' 
a pound of metal. We know that with 140 ampere or 15 
ampere arc the operator working as steadily as an operator 
can work will deposit around 2% pounds of metal per how 
and he will earn his money at that rate. Now, on the othe: 
hand, with a 250 ampere arc and %4-inch rod it is possible ' 
deposit 6 pounds of metal per hour. That sort of work, how 
ever, is on steel, not on cast iron. A pound an hour is 

pretty good guess on cast iron. On the other hand, if a ma: 
is depositing his metal with the carbon arc process he m: 
deposit as high as 12 pounds an hour. But you must know 
what other factors enter into it. Those are factors based on’) 
upon the ability of certain number of B.T.U.’s to melt a cc! 
tain amount of metal in a certain length of time. 


MR. HERBSTER: That is quite a vital subject with t!: 
railroads, especially the car department, who repair parts on 
a car and must bill the owner of the car. Now, just about 
two years ago I opened that subject with our officials, when 
we commenced to are weld, and didn’t seem to get anywher 
They could not tell me what to charge. I knew I had ' 
charge, but they-couldn’t tell me what to charge, so | final!) 
suggested to our Electric Department to install a= mete 
They corresponded for a while with the experts, and that wa- 
not thought advisable, because you could not go by the read- 
ing. So they finally adopted an arbitrary figure. I don't jus! 
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remember it now; but I would like some more information on 
that subject, because it is a vital one to the railroads. 

MR. MITCHELL: There are two factors that enter into 
estimating the time required to make a weld. One is, say, a 
production job. That can be estimated very accurately. The 
other is a job in a job shop. The average job that would 
come into a shop may be all the way from an automobile 
frame to a 60-inch high pressure cylinder on a steam engine. 
There is only one way to estimate that, and that is expe- 
rience, 

MR. KINKEAD: I have been burned often enough in 
estimating to believe that is about right, but the variable fac- 
tor which depends upon the circumstances other than the 
mere depositation of metal in the job shop is the important 
factor. In production work, as Mr. Mitchell says, those 
factors can be reduced to a rather high degree of accuracy, so 
that the prodution of the average man, knowing the current, 
the size of the electrode, and the piece he is working on, can 
be determined, so that you know what to expect. But on job 


welding, there are a lot of things that enter into it besides 
that. 


Here is a rather interesting bit of data in connection with 
the metal electrode process, with %-inch wire, manual opera- 
tion we can put on around 134 pounds per hour, using say, 
110 to 115 amperes. I am told by Mr. Noble, of the General 
Electric Company, that on their automatic metal electrode 
machine, with 4%-inch rod and current as high as 200 amperes, 
they deposit as much as 434 pounds of metal per hour. Now, 
from a purely theoretical consideration you would expect some- 
thing as follows: assume that the current for manual opera- 
tion is 100 amperes, and the current for automatic operation 
is 200 amperes, the ratio of pounds of metal deposited per 
hour should be as one is to four, because the amount of heat 


is proportional to the square of the current rather than to the’ 


frst power. Since you have doubled the current you would 
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expect four times the metal. Now, the data Mr. Noble gave 
me, there is no doubt based on test. I would expect slightly 
more metal than they show by test, but it is remarkable that 
so large an amount of metal is deposited with such small rod. 


4. What is the quickest method of training arc welders? 

MR. JONES: We have a little system of our own that I 
don’t believe my friends in the job shop will agree with me 
on. In the first place, I don’t believe that it is possible for 
any human being to start in the morning and hold an arc 8 or 
9 or 10 hours. Therefore, my system is to have three opera- 
tors for every two machines, and we are getting away won- 
derfully. Our boys are keeping the machines going and have 
a pretty good feeling among them. We get two good oper- 
ators and one bad one and put them in there, and the first 
thing you know the bad one is as good as the good ones. 

That is our system of training operators. I have heard 
men say you should find the man the difficult jobs and let 
him go after them. I don’t agree with them. I don’t like to 
take the heart out of a fellow at a jump. I like to give them 
something simple. I know the first time the boss put me on 
a job, and put the handle in my hand, I thought—‘“I don’t 
want any of this.” He got tired of looking at me and said 
“Here is the machine. You can stay all Saturday afternoon if 
you want to.” By the time Saturday afternoon, 4 o'clock, 
came around, I got so I could go a little bit. I like to put 
the boys on a job that doesn’t amount to so much and get 
them started and go away and leave them alone. I have not 
had a failure yet. I have a picture of two of our last students’ 
jobs. Neither one of these boys have had more than 6 
months’ experience. I showed it to some of the gentlemen 
here tonight and they agreed it was a pretty nice job. 

I was going to answer this gentleman’s question on cost of 
operation, but | got afraid to answer him, because we make 
our own power, and we figure is costs 70c a day for power to 
operate a 200 amp. machine. : 
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You can make a welder out of any mechanic, anybody that 
has any mechanical ideas, if you have patience and you can 
get the fellow believing as you do. Some of you won’t be- 
lieve that, but they will come around after a while. I thought 
my instructor was awful when he first started preaching to 
me, but the further I got into it the more I thought he knew 
about it, and I hope some day when our fellows get through 
with me and start out with somebody else they will think the 
same about me. 

We have three men to two machines. That gives the man 
a chance to walk around the shop and straighten up his back. 
It is mighty tiresome to sit in one position all day. Mr. Kin- 
kead told me when I started in the game “Be sure you make 
the man comfortable,” but I never did find that position. 
Our company has not found any fault yet. I don’t think they 
will. The machines are going every minute of the day that 
the boys are getting paid for, and we have always a couple of 
extras to keep the machines going if one of the boys is sick 
or off. 

MR. HERBSTER: Mr. Jones’s remarks bring to mind a 
little incident that happened to our welder, who is right here. 
We have been accustomed to making steel tanks for holding 
oil, and they have been made by the tinner until this year. We 
asked the tinner to shape the forms and we took them to the 
welding shop. Our welder said “I don’t know as I can do 
that.” I told him I expected him to spoil the first one, to go 
to it. I let him alone. I don’t know a thing about welding. 
He does. He went through with it in very good shape, a 
whole lot better than I or my superiors expected, but he 
made the job, and he is still at it, at the second one now. I 
think the only way to do is to put them on the job and let 
them run it. 

MR. GUSTAFSON: This tank we are speaking of is 16 
gauge, and I have a 200 ampere machine. I thought it was 
pretty hard to reduce this low enough to weld that sized 
metal. But I found out a way to put on more resistance and 
I seem to be getting a good weld. I am penetrating through 
in a few places, but I think I have found a way out of that, 
by putting a heavy piece of steel underneath, which seems to 
take the extra heat away. 

5. What is the cost per hour of operating a motor truck 
outfit ? 

MR. OWENS: Mr. Chairman, about 8 months ago I was 
asked to take care of the demonstration truck. The way we 
figured out the cost per hour was that the outfit itself would 
come to about $1600, the truck to about $1800, and wire and 
accessories about $200. They put me on the road and I did 
not have anything in view but go ahead and find something to 
do. This happened to be in Dubuque, Iowa. I went towards 
Omaha and at each town I went into each garage and each 
blacksmith shop to do demonstration. My cost the first week 
was about $75, including my expenses in operating the truck. 
After I learned to save gas and time the average cost of the 
whole trip was about $45 or $50 per week, demonstrating. 
That is the only experience I have had so far. 

MR. KINKEAD: Along this line, since this is more or 
less an important element of job shop practice, I might point 
out in connection with what Mr. Owens said, that the job 
shop is up against somewhat a more serious problem than he 
was up against in a demonstrating outfit. In the first place, 
I would hardly say, the outfit would be complete for commer- 
cial work, for the reason that a job shop does a considerable 
amount of boiler work, and therefore must have in addition 
to the equipment Mr. Owens mentioned, some means of pro- 
ducing compressed air, and’ the means usually employed is to 
have an engine-driven air compressor in addition to the 
welder. That necessitates a considerable ampunt of addi- 
tional weight to the total equipment which in turn necessitates 
a larger truck. Then, to do the general run of jobs it is 
advisable, at any rate, to have at least a double line, a total 
of 800 feet of welding cable and of course 400 feet of air hose, 
and the outfit is not complete without an oxy-actylene cutting 
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outfit. There are a number of minor accessories that are als, 
required. Now, that truck may be operated by one man. A- 
a rule, however, it is more economical to have two men, { 
the reason that in setting up the equipment for the job tw: 
men can work better than one, and by having one man at tl. 
truck while the job is being done it is often possible to avoi 
serious difficulties so far as the engine is concerned. It is 
pretty good idea to have a man-on the job watching tha 
engine while it is in operation. Now, the matter of insuranc: 
license, etc., for the truck amounts to a considerable figur: 
liability and workman’s compensation insurance on the met 
who operate that truck is an important item. The depreci: 
tion and maintenance of the truck and of the welding out! 
and of the air compressor are all considerable items. S 
that a general average of $50 a week for the operation of th: 
outfit, in my humble opinion, is probably low by $125 or $15: 
a week. The job welder who operates such an equipment 
must keep the equipment busy a considerable portion of th: 
total working hours in a week, and as Mr. Jones says, at 
pretty substantial figure per hour. Since that equipment 
used largely for emergency welding purposes, its operatio: 
factor, and by that I mean the number of hours out of th: 
week that it can be operated on productive jobs, is not .; 
large as you might think. But the men draw their pa) 
whether the outfit works or not. So that there are a goo 
many items of expense to be considered in the commercial! 
operation of a motor truck outfit which would not ordinaril 
be considered in merely a demonstrating outfit. 

6. What are some of the tests which can be made to dem- 
onstrate the value of arc welding without the use of laboratory 
facilities or scientific instruments? 

An experience was brought to my attention a little while ag 
along this line. A man conducting a welding shop dropped int: 
the office one day and opened up a little portfolio. When hi 
opened it, I saw five pieces of nickel-plated metal sticking out 
from the little pockets. He told me that those pieces of metal 
were respectively steel, cast iron, copper, aluminum and brass 
The pieces were nickel plated, so I could not very well pick them 
out. He drew the pieces of metal out of the pocket about 
inch and said, “Now, can you pick them out?” Of course, it 
was not much of a job, because the nickel plating did not ex 
tend over the area he exposed. He told me these pieces had al! 
been welded and asked me to pick out the welds. I looked at 
them pretty sharply, and there was only one weld in the five 
pieces that I could pick out. He had done an excellent job « 
welding. Then he pulled the pieces out another %4 inch and 
showed the rough weld. Finally he pulled it out all the way 
and showed the method of preparation he had used. It had bee 
welded longitudinally, and he was using this little portfolio to 
answer the question which arose when he was soliciting business. 
“Can you weld aluminum? How well can you weld it?” | think 
that all of you appreciate the thoroughness with which he could 
answer the question when he could pull out those little samples 
and show them. That was just a visual test as to whether o1 
not those metals could be welded, and incidentally, the welds 
were made with a torch. 

MR. BAILEY: - We had the problem of welding tank bottoms 
on a large field oil tank, about 117 feet in diameter, approximate!) 
3,000 feet of welding. The reason we were so sceptical is that 
we only weld with the pieces on the ground. You don’t get 4 
chance to test it. You can’t fix it after you put oil in it. Th: 
big field tank is done in a rough sort of way in the field. \\: 
were wondering how many leaks would show up in 3,000 fect 
The oil pressure is about 40 feet. The test we made consisted 
of welding a tank of ¥%-inch plates, about 3 feet long, de- 
signed very roughly as shown in the sketch. At 16 
pounds pressure one slight seam developed. We gradually work«’ 
up to about 25 or 30 pounds. At 30 pounds the tank burst, whic! 
would be, on the gtoss section of the plate, equivalent to abou 
33,000 pounds per square inch stress on the plate, or about t!: 
yielding point of the steel. The weld was simply the lapping ©! 
t-inch plates with one strip across it. That was all we dared 
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“Quality 
Protects 
Profits’”’ 









TRG 


Reg. U. S. Pat. Off. 
Nona-Flash Apparatus 


A general purpose wire, guaranteed to con- 
form with the following specifications: 


Unequaled 


Records for Success and 


Penna, R. R. Specification No. oo 
1 4 B. & O. R. R. Specification No. | 
Size of Installations! C.P.R_R. Specification No. 106 
. ° N. Y. N. H. & H. R. R. Specification No. 161 
The high standing TORCHWELD en- U. S. Navy Dept, Specification No. 46510a 


joys in the iron, steel and metal working Also furnished dead soft annealed. 


industries has been earned—only as such 
things can be earned—by giving down- 
right good value! 
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“RACO” COVERED ELECTRODES 
FOR ELECTRIC WELDING 


“RACO” Covered Electrodes are used with either 
alternating or direct current where bare wires will 
not give satisfactory results. 


TORCHWELD patented construction 
provides many advantages, invaluable to 
the welding and cutting of metals. 


“RACO” IRON ELECTRODES FOR 
ELECTRIC WELDING 


This wire may be used with success wherever import- 
ed Norwegian or Swedish wire has been considered 
necessary. 


Equal Consumption of Oxygen to 
that of Acetylene for welding. 


Equal Gas Pressures for Welding, 
and lower pressures than usual 


for cutting. 


Freedom from flash-backs—regard- 
less of the size of the welding or 
cutting job, — gases properly 
mixedjbeyond heat radius of the 
work, 


“RACO” MILD STEEL RODS 
FOR OXY-ACETYLENE WELDING 
Copper Coated. 
Answers the usual railroad, shipyard and industrial 
requirements as are allowed by authoritative regulat- 


ing bodies such as the American Bureau of Shipping, 
the Interstate Commerce Commission, etc. 


Positive safety, whereby any at- 
tempted flame propagation into 
the welding or cutting torch is 
expelled. 





“WACO” WILD STEEL WELDING WIRES | 
ELECTRIC 


=— 
To 


From —- REID-AVERY COMPANY 


{ Qlet and Washington Ave.. 
PHILADELPHIA, PA 


Consider also that TORCHWELD welding 
torches are machined from solid bar brass 
stock, and that principal parts of the cut- 
ting torches are similarly made; all perma- 
nent joints are brazed. Heavy duty welding 
tips are machined from solid bar copper stock, 
and are sufficiently heavy to make them sturdy, 
long wearing, and free from seating troubles. 
TORCHWELD torches are as well balanced 
as the beam on a scale; they do not tire the 
operator. 

















Blue Label 


Colored labels in this style identify 
each different kind of RACO WIRE 


A comparison of qualities and prices will reveal values 
you will eventually require and demand in torches, 
regulators, and general welding and cutting equipment. 


Buy Torchweld Now! 


Torchweld Equipment Company 
Fulton and Carpenter Sts, Chicago, Il. 


Samples for testing and des- 
criptive booklet sent promptly 
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REID-AVERY COMPANY 


21st Street and Washington Avenue 
Philadelphia, Pa. 
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to put on. It is more or less of a speed job, and must be tight. 
We also intend to make another test of a different machine, 
when the tanks are finally welded. At present they are riveting 
them. When they are finally welded we hope to do it by weld- 
ing them on the ground. 

I would like to know, with fs and %-inch plates overlapped, 
lying on the ground, somewhat buckled, what reasonable speed 
we can expect and the cost of it. We have tried it on a tank roof 
of the same diameter. We know something about that. 

MR. KINKEAD: One of the difficulties—I am using ex- 
periences we have had with the electric arc process—arises from 
the belief in the minds of a good many machinists that there are 
certain conditions as to voltage and composition of the welding 
rod that cause hard spots in the weld, and we are frequently 
called on to explain the situation as to what causes the hard 
spots. One fellow will say, “The voltage you are using is too 
high.” Whenever you use an open circuit voltage he will say that 
90 volts makes the metal hard. So what we do in that case is 
to make a weld with, say, 50 volts, open circuit, and make an- 
other weld right along side of it with the high voltage, and put 
up an offer of $5 to the operator who can make one of them 
hard. That is usually a rather convincing test to show that 
the open circuit voltage in the machine has nothing to do with 
the hardness of the material. 

Another question that is raised in regard to welding rods, one 
rod may have no carbon in it, another rod may have as high as 
15 per cent. Naturally the machinist thinks the rod having the 
highest carbon will produce the hardest weld. So we repeat 
the weld to show there is no difference in hardness due to such 
a small difference in carbon content. 


I might say in passing that the cause of hardness, where such 
a low carbon steel rod is used, lies in the presence of scale which 
has been enfolded in the material, and is a thing which only 
the operator can avoid. Some work has been done along the 
line of the application of electric welding to structural steel. 
The General Electric Company and the Electric Welding Com- 
pany of America have welded the trusses, roof trusses of small 
buildings, and applied every rough test they could think of to the 
welded sections to determine their fitness for the job. In one 
case I remember a picture in The Welding Engineer of a roof 
truss that was covered with men who were standing up on top 
of the truss to see if they could break it. I wondered at the 
time whether the men did this or not, because that would be a 
real test. But as times goes on and the application is extended 
into the field of structural steel, I believe it will be found useful 
to make up miniature sections of various trusses, weld them to- 
gether, build them or design them according to scale, and apply 
the corresponding load to that section, and thus determine the 
fitness of the section for the job. 


MR. OWENS: During my trips I ran up against blacksmiths, 
acetylene welders, electric welders, some of whom have had a 
little experience, some have had a lot. The method I used, if 
he was a blacksmith and said the weld was too hard, was to 
put it in the fire and let him bend it, cold. after it had been 
heated. I would let him take the sledge hammer and break it in 
two, and show him the fissure, the structure of the weld, con- 
vince him; then take a chisel and chip off a piece; let him do 
it himself. I have convinced many skeptics that way. I give 
them the hack saw and let them cut it in two. That is one way 
I have been able to convince them that the electric weld was 
not hard. Others say that you can’t weld heavy or high-carbon 


steel; I’d weld it up and let them take a piece of soft steel and 


put the two together in the fire and let them pick it out. In- 
variably they have been unable to pick out the high carbon from 
the soft. 

MR. BAILEY: I am reminded of another test of laying 
one large plate, about 6 feet wide, across another, piling 
plates across the first, and opening up in such fashion across 
the weld. They bent the plate more often than they broke 
the weld, raising it up with about 6 foot leverage, using a 
larg crane. 


MR. MILES: I recently saw a manufacturer testing pres- 
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sure vessels by submerging in a tank of water, as you woul, 
an automobile tube. If it showed no leaks it was welde: 
Lateral welds had been made up the side of the vessel whi 
had a tapering, cone-shaped top. It was also welded arow 
the bottom. 

7. What is the best method of keeping a motor truck out 
fit busy on outside work? 

MR. JAEGER: Advertise in your local paper and 
papers published in the territory you expect to cover. JT) 
them of the efficiency of your equipment and that you hav: 
on wheels. Respond promptly to calls regardless of whethe: 
conditions, roads permitting. Do a good job and leav: 
customer satisfied both as to work done and price charged 
You are, of course, entitled to heavier charges for work don 
in the field. Your customer knows this and is willing to pa 
more. 

The up-to-date Portable Electric Arc Welding Outfit co 
sists of an Engine Driven Welding Generator mounted on 
truck with all accessories such as hoods, face shields, cabk 
electrode holders, welding wire, etc. The outfit can be mad 
more complete and efficient by adding an air compressor 
This compressor can be operated by belting to engine fly 
wheel. An Electric Driven Grinder and Electric 32-volt Drill 
can also be added. Current for the Grinder and Drill motors 
can be furnished from the generator. A set of 32-volt rubbe: 
cell storage batteries furnishes light for night work in th 
field. With such an outfit you have practically a Machin 
Shop on wheels and when once your community gets to know 
about it, you will forget about the problem of “How to keep 
a Portable Welding Outfit Busy.” 

Some of the welders using our machine make regular scheduled 
trips through their territory. One party told me recently that in 
working the farmer trade he finds that every farmer is good for 
from $10 to $50 worth of welding repairs. Parties who hav 
tractors, separators, steam engines, road grading machines, etc. 
have many uses for welders during their operating season and 
when they want a break welded, they want the job done quickly 

To keep a portable engine driven welding outfit busy in the 
larger industries, such as railroads, boiler shops, oil fields, ship 
yards, etc., it is simply a matter of applying the engine-driven set 
where electric current is not available or cannot be obtained 
without considerable expense. Portable engine-driven 
machines in industrial plants are money makers and pay for them 
selves in a very short time. 

On our trip we welded more than 300 jobs. The time alloted 
to the different jobs varied from ten minutes to a day and a 
half. 

I might here state that when we started out on our trip wt 
had no intention of charging anything for our work, but w: 
found so much work outside of actual demonstrations, that we 
had to “run away” from the greater part of it in order to keep 
traveling our route. For these special jobs we charged a nominal 
fee and gathered up enough of such work to pay the traveling 
expenses of both the outfit and crew. 

It was then clearly demonstrated that an outfit properly adver- 
tised in: a territory could not only be kept busy, but also make 
big money. 

One could write a book on the nature of the many different 
welding jobs encountered on this trip. It was a wonderful ex- 
perience, and as an educational feature for myself, it could not 
be beat. 

The one big feature was the interest shown by all on whom 
we called. They seemed to realize the fact that the industry had 
wonderful possibilities and that the application of the arc, while 
yet in its infancy, was the coming thing. In my opinion the in- 
dustry needs more operators, as many of the improved methods 
of application, both as to electrode and metal featues, are as ap! 
to come from the job operator in the field as from our research 
laboratories. 

The February meeting of the Chicago Section is scheduled for 
Friday evening, February 2nd. The program will consist of a” 
open discussion on the subject of training welders. 
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> FAUSEK PATENTED protected seals on both tips and heads. 


TAKE A TIP 


E 
WENO” TORCHES 
CUTTING 


THEY NEVER LEAK 


THE BEST BY TEST—ASK THE WELDER 





Note that rings P and Q form the 


protecting members. The tips remain tight while welding and are easily removed even though they 


become red hot 


Our Jobber’s Proposition is Attractive. 


MODERN ENGINEERING CO. 


3411-13 Pine Blvd. 


Classified Ads 


Help Wanted—75ic per line, minimum 4 lines. 

Jobs Wanted—4 lines free. 

Other Ads—$1.00 per line, minimum 4 lines. 

Counted 8 words to line. Add 6 words for keyed address. 




















Acetylene Cylinders Bought and Sold—I can save you 
money on the purchase of Prest-C-Lites and other acetylene 
cylinders or will help you if have any to dispose of. Robt. B. 
Dyar, 140 S. Dearborn St., Chicago, II. t.f. 





For Sale—At reasonable price, two slightly used G. E. 
latest type, automatic welders, with flexible attachments to 
make same semi-automatic; 50 to 75 volts, 25 to 300 amperes, 
complete with panel contro}, Apply. Purchasing Agent, 
American Motor Body Company, Philadelphia, Pa. 


USED GASOLINE DRIVEN EQUIPMENT 


1 Electric Welding Co. of America GASOLINE Driven Outfit, self- 
contained in steel frame, capacity 160 amp., max. voltage 60 v., 700 r.p.m., 
4 cyl., 6x6, vertical automobile type gasoling engine with Bosch magneto, 








Stromberg carburetor, fan and large radiator. Rebuilt like new. 


Standard Electric Machinery Co., 7 E. Hill St., Baltimore, Md. 





Wanted—A-1 Acetylene and electric welders, for job shop, 
construction or pipe line work. Steady work, good wages, no 


labor trouble. Write, wire or call immediately. Southwest 
Welding & Machine Co., 621-625 North Main St., Los An- 
geles, Calif. 





Foreman Wanted—Electric Arc Welder Foreman on heavy 
steel plate production; also must know gas welding. State 
production and executive experience, practical and technical 
training, age, references and positions occupied to date. Ad- 





dress 60, care The Welding Engineer 2t-JF 

Position Wanted—Acetylene welder, 10 years’ experience 
in job and boiler shop, prefer opportunity as demonstrator 
or salesman for some reliable apparatus manufacturing com- 
pany. Address 61, care The Welding Engineer. 





Wanted—A high grade salesman for oxygen, acetylene, 
welding apparatus and supplies. Chicago territory. Must be 
experienced. Salary and commission. Address 59, care The 
Welding Engineer. 





ST. LOUIS, MO. 
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SALLWELD 


ASBESTOS PAPER 


In rolls 36 inches wide weighing approximately 100 
pounds each. 


SLOWS UP COOLING PROCESS 


No obnoxious or injurious fumes. 


KEEPS DIRT OUT OF WELD. 
Manufactured by 


SALL MOUNTAIN COMPANY 


140 So. Dearborn Street Chicago, Ill. 








Trade Mark 





Eastern Office, Scranton, Pa. 











AUTOMOBILE WELDING 


With the OXY-ACETYLENE FLAME By M. Keith Denham 
167 Pages Price $1.50 Fully Illustrated 


This is the only complete book on thre “Why” and “How” of Welding 


in a ample manner apparatus to be used, its care, and how to con- 
struct necessary shop equipment. Proceeds then to the actual welding of al) 
automobile parts, understandabie 
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mark of the master welder. 


Ask for it. 


THE WELDING ENGINEER 


The “WODACK” solves the finishing problem 


The WODACK Portable Electric Grinder gets at the difficult places, is remarkably easy 
to operate, and gives to every welding job that smooth, dressy appearance which is the 


If your shop is not equipped with WODACK portable drills and priate, you are missing 
a chance to cut costs. Let our book, “Electric Drill Facts,” tel 


WODACK ELECTRIC TOOL CORPORATION, 43 S. Jefferson St., Chicago, Ill. 
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Make big money repairing Scored Cylinders and Cracked Water 
instructions on making tools and applying EVER 


VERE TA TUS ccccccccocecccccsegeuwe descs eb dob detgbase czcsve 
EVER STAY SOD LOOM, for Aluminum......... cesdevecevee ededer 


ROBT. B. DYAR, 
140 S. Dearborn St., Chicago 


ATTENTION, WELDERS 


STAY METAL with an initial order of EVER STAY METAL AND FLUX. 
SCs SE PES ec didosccccdcchavensete eo cvusbenes Torr rrrTrrictilririrririrririiTe $2.75 Per Pound 
vf Se RANT 2.75 Per Pound ‘tee. All orders shipped 

orders shipped less 
EVER STAY SALES COMPANY 


Eastern Distributor 1601 Jackson Street, OMAHA, NEBRASKA 


Jackets by the EVER STAY PROCESS. We GIVE you complete 


1.00 Per Bottle This metal sold on a —~ mee Gene. 
. oO. D. N 
than two pounds of 


metal. 
Prices F. O. B. Omaha, Nebr. Jobbers 
wanted in every city. 














Current Welding Literature 


REPORT OF COMMITTEE ON ELECTRIC WELDING—The 
report gives the essential requirements of the construction of a 
single operator direct current arc welding generator set for use in 
railroad shops. ‘The original intention of the committee was to 
draw up specifications for all types of arc weiders, but so far there 
has been only time enough to apply this to single operator direct 
current generator sets. The report includes the rating, operating 
characteristics, commutation, control and safety considerations.— 
Railway Electrical Engineer, October, 1922. 

COMMENTS ON AUTOGENOUS BOILER WELDING, by C. W. 
Carter, Jr.—A brief discussion of the essentials of good welding 
practice, including skilled operators, clean metal, proper prepara- 
tion of parts, and selection of well material, followed by a descrip- 
tion of a report on crack in a side sheet.—Railway Mechanical 
Engineer, November, 1922. 

BUTT WELDING, by A. L. DeLeeuw—The process of upset 
welding. Hand and automatic machines. The preparation of parts 
to be welded when the pieces are of unequal cross section. 
Handling material which is too large for the machine. Making tee 
welds in tubing. Upsetting metal for subsequent machining.— 
American Machinist, January 11th. 

SOME RECENT DEVELOPMENTS AND USES FOR RESIST- 
ANCE WELDING, by H. A. Woofter—The advantages of the 
resistance welding process for seam welds, spot welds and butt 
welds. Some of the more popular applications of this process. A 
general dicussion of the range of usefulness covered by each 
method.—Acetylene & Welding Journal, December, 1922. 

THE PROTECTION OF ACETYLENE GENERATORS AGAINST 
FREEZING—In regious where the winter is particularly cold, the 
freezing of generators occasions considerable inconvenience. The 
general precaution against this inconvenience is, first not to place 
the generator in the cellar, or other close place for protection. 
There must be ventilation, and if freezing does occur the thawing 
must never be done with fire or a hot iron. Neither should an 
open fire be used to prevent freezing. Hot water is absolutely 
safe. In some cases generators are blanketed. Others use a 
building with a double wall. Others arrange for the device to be 
in continuous operation.—Journal De L’Acetylene, Paris, Novem- 
ber, 1922. 

THE USE OF OXY-ACEYLENE EQUIPMENT IN CITY GAS 
PLANT, by E. E. Lungren—A general discussion of the utility of 
gas welded joints in pipe lines to carry city gas wnder pressure. 
Great care must be exercised to select operators who are experi- 
enced, and to make them as comfortable as possible in their work. 
Care should also be taken in the selection of equipment.—Acetylene 
Journal, January, 1923. 

UNDERWRITERS’ LABORATORIES AND ITS RELATIONS 
WITH THE ACETYLENE INDUSTRY, by A. R. Small—A history 
of the organization and progress of the Underwriters’ Laboratories, 
Inc. A definition of its purpose and its method of operation, ex- 
plaining the significance of the label service of the Laboratories.— 
Laboratories’ Data, November, 1922. ‘ 

WELDING AS A FACTOR IN STEEL PLANT MAINTENANCE, 
by E. R. Norris—A development of the welding organization in the 
steel plant. A list of the most common jobs which are welded, 
with data on a variety of these repairs made, and considerable in- 
formation on the cost of making the welds, as compared to the 
saving which is involved.—A. W. S. Journal, December, 1922. 


WELDING OF STORAGE TANKS—The report of the committee 
for the electric welding of storage tanks. Shape and dimensions 
recommended for electrically welded joints, details of the designs 
in the joints, with diagrams showing recommended procedure for 
the assembly.—A. W. 8S. Journal, December, 1922. 

STUDY OF TORCHES AND FLAMES, by R. Grajon—A discus- 
sion of torch construction which ints out the common causes of 
flash-backs and the modern — of torch construction which 
tend toward greater safety. A ¢ many accidents can be avoided 
according to the author by taking care to clean the interior of the 
torch occasionally, but the basic remedy must be supplied by the 
torch manufacturers who have the problem of improving construc - 
tion, so as to minimize the chance of accident.—Revue De 
Soudure Autogene, Paris, November, 1922. 

AUTOGENOUS WELDING APPLIED TO REPAIR OF BOILERS, 
by R. A broader application of the welding processes is 
reached in this direction. Welding does not seem to have been 


to the amount of this work which the inspectors 
allow to be done in the United States, alth such work is sub- 
jected to rigid operating rules. It is recognized that the application 


iiienenianeens 


of welding to this class of repair must be carefully regulated 
Revue De La Soudure Autogene, Paris, November, 1922. 


WELDING OF FLANGED SHEET METAL—Some practical su 


gestions for welding sheet metal, particularly when the method . 
preparation used is that of flanging the abutting edges. It is four 
that small clamps are very serviceable for holding the parts 


position for tacking. A number of common difficulties encounte: 
in welding thin stock are described, and methods are given 
avoiding them.—Revue De Soudure Autogene, Paris, 0 
tober, 1922. 

_RULES FOR USE OF WELDING IN UNFIRED PRESSIR! 
VESSELS—A reproduction of a section of the preliminary A. \ 
S. E. report on unfired pressure vessel construction, devoted 
acceptable welding practice.—The Boiler Maker, December 192? 

CARBONIZING BY MEANS OF THE ACETYLENE TORCH 
by Milton Wright—Description of an ingenious arrangement fo: 
employing the heat of an oxy-acetylene torch in conjunction wit! 
a continuous jet of water, for the hardening of teeth in ring gears 
The device is being used for doing this work on a production basi: 
in the plant of a large automobile company.—American Machinis 
December 14. 

MECO CATALOGUE—A new catalogue and price list of th: 
Modern Engineering Company's line of oxy-acetylene welding and 
cutting equipment and supplies. Tank trucks, tank stands, carbon 
burning torches, goggles, lead burning equipment and regulators 
are included. A handbook of instructions for oxy-acetylene and 
oxy-hydrogen cutting and carbon burning is included.—Mocer1 
Engineering Co., St. Louis, Mo. 

THE LEAD BURNING TORCH, by David Baxter—A description 
of a lead burning torch and details of its application to the repair 
of lead storage batteries.—American Blacksmith, December 192° 

COAL INDUSTRY USES OXY-ACETYLENE IN YARDS—A 
description of the application of oxy-acetylene welding in th: 
yards and at the docks of a large coal company, illustrating th 
value of standardizing of practice in applying the process.—Ox\ 
Acetylene Tips, November, 1922. 





G. P. A. DRAWS BIG ATTENDANCE 


The annual mid-winter convention of the Gas Products A- 
sociation, which was held January 11th, 12th and 13th, in th 
Hotel Sherman, Chicago, was well attended almost to th. 
point of breaking all previous records. 

The open sessions of the convention, which were held i: 
the morning of the 11th and 12th, furnished an opportunity 
for the associated members and guests to lay before the men 
bers of the Association matters which they deem to be of in 
portance at this time. The attendance at the executive se- 
sions was considered by all of the active members to be . 
unusual importanee because of new problems which the Asso 
ciation is facing as a result of changed conditions. 

The closing feature of the convention program was an ex 
cellent banquet held at the Hotel Sherman, Saturday evening. 
January 13th. _ This was well attended by members and guests. 
a number of whom left on a special car the following day for 
New York City to attend the annual dinner of the Compresse< 
Gas Manufacturers’ Association, which was scheduled for th: 
evening of January 15th. 





The Linde Air Products Co., 30 E. 42nd St., New York, has 
started work on a new plant for the manufacture of oxygen a! 
North Anthony atid St. Louis Sts., New Orleans, La. 





A new welding ‘shop has been started at 326 E. Jefferson 
St., Springfield, Ill, by the A. V. Moore Welding Co., Alton 
Ill. 
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Cows) MANGANESE STEEL 


WELDING RODS 


For Electric Welding For Gas Welding 
MANGANESE 12 to 15 Per Cent 


Build Up a TRUE MANGANESE STEEL Wearing Surface with ROL-MAN RODS on Worn Manganese and Carbon, 
Crossings, Frogs, Switches and Track-work. Crusher parts, Dredge-Bucket Lips, Sprocket and Gear Teeth, Rolls, etc. 


ROL-MAN MANGANESE for MAXIMUM WEAR 


Standard Sizes and Lengths—Coated or Bare Samples on Request 
MANGANESE STEEL FORGE CO PHILADELPHIA, PA 
































Superior Oxy-Acetylene Machine Company 


Manufacturers of 
Welding and Cutting Apparatus, Torches, Regulators, Gauges, Lead Burning and Carbon Burning Out- 
fits, Acetylene Generators. Welding Supplies of Every Description. 
No. 2 Superior Welding and Carbon burning outfit consists of: 














1 Superior Type ‘‘B’t Welding Torch, passed upon by 1 Length of 5-ply Oxygen Hose, 12% ft.............. $ !.50 
the Underwriters. This Torch ig heavily nickel- 1 Length of 5-ply Acetylene Hose, 12% ft........... 1.5@ 
plated, with metal handle, equipped with 7 two- © Tide GRAIG oc scccwaeWeatiesse ys vecceceveccescces -20 
piece copper Welding Tips. No. 1 tip can be used 1 Pair Welding Goggles... .ccccccccccccccsccsececs 50 
for Radiator Work. This Torch is a Non-Flash 1 Tmetrection BOG: on. cdwsdencsstecceseccnseccceccep 1.00 
Torch and will not flash out under any ordinary SD DED on.k5 6066 sb cd reeebeeabecccotewestocesccce 1.50 
SNES. nccccocccsctbatccdusbivenss lavetss> $16.00 8 Cast Iron Rods 1 Pound Cast Iron Fiux 
1 Carbon Removing Torch... ....sscccsccscccccsscece 1.50 8 Brass Rods 1 Pound Brass Flux so 
A Gafete Doves Tagister....e<sicvccvectsccessdeccndce 50 8 Aluminum Rods 1 Pound Aluminum Flux{| “~~ 
1 No. 30 Safety Front Oxygen Regulator with one 10 Steel Rods 
3,000-Ib. Gauge, registering cu. ft. and one 300-Ib. Pee Ge. ONE TOs ee eikaiii nd cade sc dbtincescccscccce $69.20 
GD ccccccccvcvceenepaubendnessdeennestnasne 24.00 Cutting Tip can be furnished for above Outfit to cut 
1 No. 35 Acetylene Regulator, equipped with one 300- steel up to 2 im. im thickmess...............++.. 5.00 
Ib. Gauge and one 50-lb. Gauge..........+6.-+. 18.00 Packed in carrying CAS@, CXtPB.......0scecesseeeeees 3.00 
No. 2 Superior Welding and Carbon Repair all makes of equipment, 
Burning Outfit, equipped with double WRITE FOR MONTHLY PRICE SHEET AND CATALOG 
gauge regulators ............6.6.. $69.20 Agents wanted in unoccupied territory. 
= se 
No. 1 Superior Welding and Carbon oy Oo = A l M h 
Burning Outfit, equipped ‘with single uperior xy cety ene achine Co. 
auge regulators ................ % i i 
ctctnatiatee $49.10 Hamilton, Ohio, U. S. A. 











This Mark on Weld- 
ing or Cutting 
equipment insures 
efficiency, long life 


and satisfaction. ay 


SEND FOR CATALOG 


UNITED STATES WELDING CO., Inc. MINNEAPOLIS, MINN., U. S. A. 


Welding Plants, Cut- 
ting Apparatus, Lead 
Burning Outfits, Acet- 
ylene Generators, 


ia Welder’s Accessories. | 











BOUND VOLUMES 


of the © 


Journal of the American Welding Society 


Bound Volumes of the Journal of the Society for the year 
1922 may be obtained for $5.00 per copy by writing to the 


Secretary, AMERICAN WELDING SOCIETY 
33 WEST 39th STREET, NEW YORK CITY 


All orders must be accompanied by cash 
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Welding Carbon Products 


Columbia Round Welding Carbons 
Columbia Welding Carbon Plates 
Columbia Welding Carbon Paste 
Columbia Welding Carbon Flour 


Our welding carbon products are designed especially 
for welding operations 





National Carbon Company, Inc. 
Cleveland, Ohio San Francisco, Cal. 














Extra Money for 
Welding Salesman 


Experience has taught us that it is an easy matter 
to secure subseriptions to The Vv ‘elding Engineer, 
when the attention of the right party is secured. 
Welders need good, authentic information about 
welding. We pay a liberal commission to Agents. 
Sell The Welding Engineer and The Welding 
Encyclopedia during your spare time, or as you 
call on the trade. 
WRITE TODAY FOR OUR PLAN 
The Welding Engineer 

608 S. Dearborn St. Chicago 














CAST IRON RODS 


MADE FROM PIG IRON 
(NO SCRAP USED) 
3.00 %—in Silicon cose a and weld) 


-60%—in Phosphorus (Result: Fluidity) 
.02%—in Sulphur (Result: A clean weld) 


Our Rods the Best by Test. Also Rods, Wires and 
Fluxes for Welding All Other Metals 


Prices on Application 


Bierman- Everett Foundry Co., 
133-153 So. 20th St., Irvington, N. J. 





Specify— 
“MOREY” 


A Moisture Proof Aluminum F lore 
Stable, Economical, Marvelous 


MOREY FLUX & CHEMICAL CoO. 
Parkesburg, Penna. U.S. A. 
Est. 1912 Inc. 1915 











QUASI-ARC SYSTEM 


We Manufacture: 
A. C. & D. C. Welding Sets 
Also Weldtrodes for 


Mild Steel 
High Carbon 
Manganese 
Cast Iron 


L. W. 110 V. WELDER Gives Machinable Weld 


QUASI-ARC WELDTRODE CoO., INC. 
Peekskill, New York 





Y, HP. MOTOR 
a. Stran 
_~. Trade Mark 
GRIND Those 

Welds 

With 
STRAND 
Flexible Shaft Grinders 
Thousands in Use 


N. A. Strand Co. 
CHICAGO 

THE ELECTRICAL BLDG. 

625 W. Jackson Blwd. 

















A WELDING ROD HOLDER 


For the Oxy-Acetylene Welder . 


If you are — welders’ supplies, keep a few welding rod 
holders in stock. There is a growing demand for this handy tool. 


Write for Prices and Samples. 


C. SORENSEN 


18 E. 16th Street, Chicago, Ill. 








en MPERIAL cuFinc EQUIPMENT 
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DAVIS-BOURNONVILLE COMPANY 
was merged with 
AIR REDUCTION SALES COMPANY 
on March 17, 1922 
The Oxyacetylene Welding and Cutting products 
formerly manufactured by Davis-Bournonville Co. | 
are now made and sold by Air Reduction Sales Co 


_ under the trade name of “Airco-Davis-Bournonville”’ 
or “Airco-D-B.” 


(See advertisement of Air Reduction Sales Co.) 
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Machine that can be taken to the work, We will do immovable 
jobs anywhere in the world. jet you know any? Write for our 


plan to show by actual 
ELECTRIC Corrine & 4 & WELDING CO. 
152-158 Jeliff Ave. , 4. Waverly 7802-7808 7808 Newark, N. J. 

















January, 





1923 


There are no weights to adjust, 
clock works to wind or cranks to 
turn,— in fact, there isn’t a single in- 
tricate, complicated or troublesome 
part on the Carbic generator. 


When you open the valve, water be- 
gins its action on the Carbic cake and a 
good, clean, steady flowing acetylene is 
immediately on tap for your use. 


The operation of the Carbic gener- 
ator is simplicity itself—a complete 
new charge can be put to work in less 
than five minutes. 


It’s really portable too,—weighing 
only 200 lbs. fully charged. Can be 


Turn on the gas 









F ——- ™ 





—and go to it! 





carried around the job or yard by two 
men,—yet it will handle welding and 
cutting jobs both large and small. 


Acetylene from Carbic cakes costs 
but half of that in tanks. 


Do not these facts make you want to 
investigate your own need for the 
Carbic system? Just drop a line of in- 
quiry to one of our branch offices or 
representatives. 


Carbic Manufacturin3, Company 


Duluth, Minnesota 


NEW YORK, 141 Centre Street 
BOSTON, 27 School Street 


Sales Offices : 


CHICAGO, 565 W. Washington Street 
PHILADELPHIA, 18 South 7th Street 


Representatives and Stocks in all Principal Cities 





Carbic Cakes save money, time and patience, and yield:a purer gas 
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Trade Mark 


A ONE BRAND, HIGHEST QUALITY 


CALCIUM CARBIDE 


The trade name Carbolite has represented 


our product continuously for many years. 


Its appearance on each package is a guarantee of its ex- 
cellence and a protection to our customers. 


Carbolite is carefully manufactured from 


best grade raw materials insuring at all 
times a superior quality, both in purity and gas yield. Our 
modern screening and inspection system also makes certain 
a thoroughly clean product, uniform in size. 





Carbolite is made in all standard sizes and 
can be supplied promptly from warehouse stocks. 


Packed only in 
Yellow Containers 


American Carbolite Sales Company 


General Offices 
DULUTH, MINN. 


WAREHOUSES IN ALL CENTRAL STATES 
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